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1. HEJU OCBOEHMUSA JUCHUITJIMHBI

Lleabio ocBOEHUSI AMCHUILINHBI KAHATUTHYECKAS] XUMUSD> SIBJISIETCSI:

- o0y4YeHHE CTYJICHTOB TEOPETUICCKUM U TPAKTUIECKAM OCHOBAM XMMUYECKHX, (PU3HKO-
XUMHUYECKHUX U (I)I/IBI/I‘-ICCKI/IX METOAOB KOJIMYECTBCHHOI'O aHAJIN3a U I/II[CHTI/I(I)I/IKEII_II/II/I BCIIICCTB.

- Ha OCHOBAaHHHU IIOJTYYCHHBIX TCOPECTHUYCCKUX 3HAaHUH | MMPAKTUYCCKOro OBJIAJACHHUA
METOJaMH aHajiu3a,
CTYACHTOB IIpaBUJIBHO BI)I6I/IpaTI) METOObI
MOCTABIIEHHOW TIepe]l HUMU TPOOIEeMOid, pa3paboTaTh CXeMy aHamu3a, MPAKTUYECKU MPOBECTH
€T0 M HHTEPIPETHPOBATH TIOTYICHHBIE PE3YIIbTATHI.

dopMupyemble OUCUUIUIMHOW 3HAHUS M YMEHUS TOTOBAT BBIIYCKHUKA JAaHHOHN
00pa3oBaTeIbHON MPOTPAMMBbI K BBITOJTHEHHUIO CIEAYIONUX 000OIICHHBIX TPYAOBBIX (DYHKIIHI

(TpyHOBBIX (PYHKIHUN):

a TaxKke MCTOHAaMM pacdeTa pPE3YJbTATOB JOKCIICPUMCHTA, HAYUYUTH
HCCICAOBaHUs BCEIICCTB B COOTBETCTBHUHU C

Tabnuya 1.1.
Koa n O0001IeHHbIE TPYAOBBIE (PYHKIIUH Tpyaosbie QyHKUMH
HanMeHOBaHHe Kopg HaumeHnoBanue YpoBenn HaumenoBanue Kon | Yposens
npo¢eccuoHAJIBLHOI0 KBAJIUPUK (monypoBeH
cTaHgapra aluu b)
KBaJM(PUKA
M
01.001 Iemaror [lemarorudeckas Oo1ieneaarornyeckas AJ01.6
(memaroruyeckas JESTEIBHOCTD I10 ¢ynkus. O0yyenne 6
AesITeJbHOCTH B MIPOEKTUPOBAHUIO U
JOIKOJIBLHOM, peanusanuu BocnurarenpHas A/02.6
HAYaJIbHOM 001IeM, 00pa30BaTENIBEHOTO ACATCIIBHOCTD 6
OCHOBHOM 00111eM, A mporiecca
cpeaHeM o01meM 00pazoBaTeNbHBIX 6
o0pa3oBaHUM) OpraHu3aLusaX PasBuBaromas A/03.6
(BocnuTareb, JIOILKOJIBHOIO, JEATENBHOCTD
YUHTEb) HavyaJbHOTOo 00IIero,
OCHOBHOT'O OOIIIETO, 6
cpeaHero oorero
00pazoBaHus
ITenaroruueckas
JIESITeTHHOCTB T10
IMPOCKTUPOBAHUIO U HenarornquKaﬂ
B peanm3arn 6 NESTENBHOCTD TI0 B/03.6 6
OCHOBHBIX peanusanuy nporpaMmm
001eoOpa3oBaTeNbHBIX OCHOBHOTO M CPEIHETO
porpaMm o01ero oOpa3zoBaHus




2.010 Cneyuanucm
HO RPOMBLULTIEHHOT
capmayuu ¢
oonacmu
uccneoosanuil
J1eKapcmeeHHbIX
cpeocme

[TpoBenenune paboT mo
HCCIICIOBAHMSIM
JIEKAPCTBEHHBIX CPEICTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Cnenmanucr-
TeXHOJIOT B
ob6JiacTu
MPUPOA00XPAHHBI
X (3K0JIOrMYecKux)
OUOTEXHOJOTUH

MOHUTOPHUHT COCTOSHUSA
OKpYXKarollel cpenpl ¢
MMPUMEHCHHUEM
PUPOJOOXPAHHBIX
OMOTEXHOJIOTHIA

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HUKHOBEHHMS OYaros
BPEIHBIX OPTaHM3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SIHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6

I[I/ICLII/IHHI/IHa «AHanuTHYecKas XUMHUS» OTHOCUTCS K OCHOBHOM 4acTH JUCHUITIINH broka

1; uzyuaercs B 4 u 5 cemecTpax.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO




Taomauma 2.1.

Css3b JUCHUILIHHBI K AHAJTUTHYECKAS XUMHUSD) C NnpeamecTBYy OIuMHU

AUCHUIIVIMHAMHU U CPOKHA UX U3YUCHUSA

Kon JMCUMIUINHBL, PEAIIECTBYIOIINE TUCIUIIIINHE Cemectp
JMCLUIUIAHBI «AHAJINTHYECKAs XUMUS»
b1.0.11 MaremaTuka 1,2
b1.0.15 dusnka 1,2
b1.0.14 NudopmaTrka 1 ”HPOPMAIIMOHHbBIE TEXHOJIOTUH B I1.1. 1,2
b1.0.06 Heopranunueckas xumust 2,3
b1.B./IB.02.01 [OnemeHTapHBIi KypCc XUMHU 1
Tabumua 2.2.

Css3b JAUCHHUITIIMHBI «AHAJTMTHUYECKAS] XUMHS C moCJICAY OIUMHU JTUCHUTIIVIMHAMHA U

CPOKH UX U3YYCHUSA

Kon JIMCUMIUINHBIL, CIIEYIOIINE 33 TUCIUIUTMHON Cemectp

JTICLIUTUTAHBI «AHamUTHYECKask XUMUS»

b1.0.07 Oprannyeckasi XUMHS 6,7

b1.0.08 duznyeckas XUMUs 6,7

b1.B.17 BricokoMOIEKyIsIpHBIE COSTUHEHUS 8
b1.B.JIB.06.01 |Teopernueckne OCHOBbI HEOPraHUYECKON XUMHUH 7

b1.0.26 dusnueckre METOOBI UCCIIEI0BAHUI 6
b1.B.JZIB.03.01 Komnownmnast xumust 8

B pe3yJbTaTe OCBOCHUA JTUCHUIVIMHBI CTYACHT A0JIXKCH

3HATh:
J MECTO aHAJIMTUYECKON XUMUH B CHCTEME HAYK;
J CYILLECTBO PEAKLMI U MPOLIECCOB, UCIOIb3YyEMbIX B aHATUTUYECKON XUMUH,
. pacueTbl BeaMYUHBl PH CHJIBHBIX M CJIa0OBIX 3JIEKTPOIUTOB, OydepHbIe

pacTBOPBI U UX CBOMCTBA;
® BJIUSHUE MOHHOU CHJIILI HA aKTUBHOCTD HOHOB,

IIPUT'OTOBJICHUHU U COACPKAHUU BEIICCTB.

pacuetsl pactBopumocTtH IIP, BecoBoro cozpep:kaHusi, KOHLECHTPALMU IIPH



yMeTh:

J NPUMEHATh B MPAKTUYECKOH JesITeIbHOCTH XMMUYECKHE METO/bl aHalu3a
IU1 KOHTPOJIsI KAUECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa BEILIECTB;

J IIPOBOJIMTH AHAJIN3 MHOIOKOMITIOHEHTHBIX CMECEI];

BJIaJeTh:

. METOJI0JIOTHEN BbIOOPA METOJIOB aHaJIN3a, UMETh HAaBbIKU UX IPUMEHEHNUS,

J METPOJIOTMYECKUMH METO/IaMU aHaJIN3a;

J OCHOBAMHM TEOPUU aHAIUTUYECKON XUMUHU;

o HaBbIKAMH XUMHUYECKOTO0 HKCHEPUMEHTa, OCHOBHBIMH aHAJIUTUYECKUMHU
METOJIaMU UCCJIEJOBAHUS XUMUUECKHX BEIIECTB U MaTEpUasOB;

J HaBbIKaMU pabOThl Ha COBPEMEHHOW YdeOHO-Hay4yHOH ammapaType mpu
MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

J YMEHHMEM IPABUJIBHOTO 0OBSICHEHUS PE3YyJIbTaTOB 3KCIEPUMEHTA, €CIIU Jaxe

pe3yiabTaT OTPULIATENIbHBIN;
*  METOAaMHU OKazaHWUs IMEPBON MOMOIIM MPHU HECYACTHBIX CIIydasX B XUMHYECKOU
nabopaTopuu

3. KOMIETEHIIMA OBYYAIOIIEI'OCs1, ®OPMUAPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JTUCHUIIJIMHBI.

[Iponecc n3ydyeHus AMCUMIUIMHBI HalpaBieH Ha (OPMUPOBAHHUE DJIEMEHTOB CIEAYIOLINX
koMmnereHIMii B coorBeTcTBUM ¢ PI'OC BO u OIIOII BO no naHHOMY HamnpaBiIeHUIO

MOJATOTOBKH:
Kon HaumeHnoBanue Nuaukarop B pe3yJibTaTte ocBOCHMS
KOMIIeTeH KOMIIeTeH U JOCTHKEHU S AUCHUILIMHBI 00y4arouuiics
um KOMIIeTeH MU JOJIKEH :
Ynugepcanvnvie kKomnemenyuu u uHOUKAMOPHL UX 00OCHIUINCEHUS
YK-1 Cnocoden ocymec- | YK-1.1. Anamusupyer 3HaTh:
TBJATH MOMCK, KPHU- | 337a4y, BBIIEIAS €€ - IOHSTHE U KJIACCUPUKAITUSL
THYeCKHii aHaiau3 W | 0a30BbIe COCTABIISIIO- CHCTEM;
cuHTe3 uHbopManuM, | IOIHE; - CTPYKTYpY W 3aKOHOMEPHOCTH
MPUMEHATH cucreM- | YK-1.2. Ompenenser, (YHKIIMOHUPOBAHUSI CUCTEM;

HbIIl moAXoa ISl pe-
LIEHUSI IOCTABJECHHBIX
3aga4

UHTEPIIPETUPYET U
pamxupyeT uHpopma-
LU0, TPEOyeMyto ISt
pelleHH s TIOCTABIICH-
HO¥ 3a7auu;

YK-1.3.
Ocy1ecTBIsSeT NOUCK
HHQOpMALIH AT pe-
[IEHH TOCTaBICHHON
3aJla4uy M0 Pa3IUIHbIM
THUIIaM 3aIpOCOB;

YK-1.4. IIpu obpaboT-
ke uHdopmManuu oTu-
gaeT (GaKThl OT

- 0COOEHHOCTH CUCTEMHOTO
MOJIX0JIa B HAYYHOM IMTO3HAHHU;

- IOHATHE O CUCTEME, €€ LIEIX,
3ajayax ¥ OOMIMX MMPUHIHIIAX;

- OCHOBHBIE TEXHOJIOTHUU ITOUCKA 1
cbopa uHpopmauumy;

- opMaThl TIpenCTaBICHUSI
MHpOPMAIMH B KOMITBIOTEPE;

- IpaBHJIa MCIIOJIb30BAHUS CPEJICTB
CBSI3M;

- UH()OPMAaIMOHHO-TTOUCKOBBIE
CHCTEMBbI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIICCTBIICHUS
MoucKa HHPOPMAIIUH;




MHEHUHU, UHTEPIIpE-
TaIui, OmeHoK, Ghop-
MHUPYET COOCTBEHHBIE
MHEHUS ¥ CYXKJICHUS,
apryMEHTHPYET CBOU
BBIBOJIBI ¥ TOUKY
3peHus;

YK-1.5
PaccmarpuBaer u
MpeAiaraeT BO3MOX-
HbIC BapUAHTBI PEIIC-
HUS MTOCTaBJICHHOU
3aga4yu, OOCHUBAaA UX
JIOCTOMHCTBA W HEIOC-
TaTKH.

- TEXHOJIOTHIO CHCTEeMAaTU3aIHN
mosrydeHHON MH(pOopMannm;

- COCOOBI CTATHCTUYECKOM
00pabOTKH TaHHBIX, TPEICTAB-
JICHHBIX B Pa3JIMYHBIX U3MEpU-
TEJBHBIX MIKAJaX ¥ aHAN3
MOJy4EeHHBIX PE3YNbTaTOB;

- BUJIBI U GOPMBI paboTHI C
MeJaroruueckon u Hay4yHoi
JIUTEPATYPOK;

- TpeboBaHMsA K 0(pOpMIIEHHIO
oubnmuorpaduu (Crivcka JUTepary-
pBI).

Ymern:

- paboTats ¢ nH(pOpManuei,
MPEJCTABICHHOW B pa3JIMYHON
(opwme;

- 0OpabarbIBaTh NaHHBIE CPEACT-
BaMH CTaHJApTHOTO ITPOTPaMMHOTO
obecrneueHus;

- CHHTE3WPOBaTh HHOPMAIIHIO,
MPEACTaBICHHYIO B Pa3INYHbIX
WCTOYHHKAX; -

- BBIOMPATh UCTOYHUKHU
WHOpPMAIHH, aJJIeKBaTHbIC
MOCTaBJICHHBIM 3a/1a4aM U
COOTBETCTBYIOIIUE HAYTYHOMY
MHPOBO33PEHUIO;

- OCYILECTBIISTH MOUCK
WHpOPMAIVH;

- HHTEPIIPETUPOBATh U
pamXHpOBaTh HH(HOPMAIIHIO,
TpeOyeMyIO IJIs peleHHs
[IOCTABJICHHOM 3aJauH.

Baangers:

- IEPCOHAITBHBIM KOMITBIOTEPOM H
TIOMCKOBBIMH CEPBUCAMU;

- METOJUKaMHU aHaJIUTHUKO-
CHHTETHYECKOI 00paboTKu
WHQOPMAITNH U3 Pa3THIHBIX
HH(QOPMALTMOHHO-TIOMCKOBBIX
CUCTEM (TIpeAMETH3AITNSA,
AHHOTUPOBaHKE, peeprupOBaHUe).

IIpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHUNCEHUA

IIK-5

Cnocoden npuoodpe-
TATh HOBbIE 3HAHUA C
HCIOJIb30BAHHEM COB-
PEMEHHBIX HAYYHBIX
METOJ0B U BJiajieHHe
HMH HA YpPOBHe, He00-
XOAMMOM J1J151 pellieHUs
3a/1a4, MMEIOIIUX ec-
TeCTBEHHOHAaY4YHOe
cojiep:KaHue U BO3HM-
KAIOLIUX MPH BbINOJI-
HEeHHNHU npodeccuo-

MK-5.1. 3HaeT 0OCHOBHI
(hyHIaMEeHTaTBEHBIX
pa3zesoB MaTeMaTHKH,
(bM3MKH, XUMUH, HAYK
0 3emute 1 OHOJIOTHH,
HEOOXOIMMEIE B
po¢eCCHOHATTEHOM
JeSTeNbHOCTH,
BO3MOKHOCTH H
00nacTv IpUMEHEHHS
METO/IOB
IKCIIEPUMEHTAIILHBIX

3HaTbh: OCHOBHEIC METOJBI
HCCIEN0BaHus B 00J1acTH
OpTraHUYECKOU XUMUHU.

YMeThb: NpOBOJUTH CUHTE3 U
aHaIU3 XUMHUYIECKHX
COCIMHEHUM C HCIIOJIb30BaHHUEM
METOJIOB MaTeMaTHYSCKOT0 aHaIn3a
Y MOJEITUPOBAHUS, OCHOBHBIX
3aKOHOB (DU3WKH AJISI PEUICHUS
3aj1a4 mpodecCUoOHAIBHOMN
JIESITCITLHOCTH.

Baaaerb: HaBBIKAMU




HAJBbHBIX PyHKIMIA.

HCCIIEIOBaHUN B
huzuke.

IIK-5.2.YMmeer
HCIIOIB30BaTh
OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLMILIMH IS
0O0BSICHEHUS
3KCIIEPUMEHTAIIbHBIX
pe3yIIbTaTOB;
MIPUMEHSTH METOJIbI
MaTeMaTHYECKOTO
aHaau3a u
MOJCTUPOBAHHMS,
OCHOBHEIX 3aKOHOB
(h¥3UKY 1T penIeHAs
3a1a4
po¢eCCHOHATEHOM
IEATENLHOCTH;

ITIK-5.3.Binageer
METOIaMH
TEOPETHUYECKOTO H
3KCIIEPUMEHTAILHOTO
HCCIIeTIOBAHUS;
HaBBIKAMH
MPUMEHEHUS
OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX
JUCIIMILIVH B
po¢eCCHOHATTEHOM
JICSITCILHOCTH.

IIJIAaHUPOBAHUA SKCIICPUMCHTA,
00pabOTKHN ¥ HHTEPIPETAITIN
OKCIICPUMCHTAJIbHBIX JAHHBIX MTPU
peuicHnu 3a1a4 XUMHUYECKON U
(hm3UYEeCKOl HANPABICHHOCTH.




IK-6

CrnocodeH  HCHOJIB30-
BaTh COBpeMeHHbIe
KOMNBIOTEPHbIE  Tex-
HOJIOTHHM TPpH TUIAHM-
POBaHNH  HCCJIENO0BA-
HUH, TOJYYeHUM H
o0padoTke pe3yabTa-
TOB HAYYHBIX DJKcCIIe-
puMeHTOB, cOope, 00-
pabGoTke, XpaHeHuH,
NpeacTaBIeHUN W Ie-
peaadye HAy4YHOH HH-
dopmanuu.

IIK-6.1. 3Haer ocHOB-
HbIE METOJBI, CIIOCOOBI
U CpeACTBa IOJyye-
HUS, XpaHeHus, obpa-
0OTKM  pe3yJIbTaToB
Hay4YHBIX JKCIEpH-
MEHTOB C ITOMOIIBIO
COBPCMCHHBIX KOM-
MBIOTEPHBIX TEXHOJIO-
THit

MK-6.2. Ymeer nomy-
4ath W 00pabaThIBaTh
pe3yNbTaThl HAy4YHBIX
3KCIIEPUMEHTOB C II0-
MOIIBI0 COBPEMEHHBIX
KOMITBIOTEPHBIX — TEX-
HOJIOTHI;

T1K-6.3. Bnaneer
METOLAMH perucr-
paMu M [pPOrpam-

MHBIM  OOecreueHHEM
st obpaboTkm  pe-
3yJbTaTOB  HAy4YHOTO
JKCIIEPUMEHTA.

IK-6.3. Ymeer
noJry4yaTtb 1
00pabaTrIBaTh
PE3YIbTAThl HAYYHBIX
OKCIIEPUMEHTOB C

3HATh: OCHOBHBIE TEHACHIINU
Pa3BHUTHS COBPEMEHHBIX HH(OP-
MAaIMOHHBIX TEXHOJIOTHH,
COBpEMEHHBIE CIIOCOOBI PHUMEHE-
HUSI KOMIIBIOTEPHBIX TEXHOJIOTHH B
00y4YeHNH 1 HAYIHBIX HCCIIEA0Ba-
HUSIX; OCHOBHBIE BO3MOKHOCTH
BBIYUCIIUTENBHBIX CUCTEM;
CpeICTBa TEIICKOMMYHHUKAIIMOHHOTO
JOCTYIa K UCTOYHUKAM HAYIHOU
UHQOPMAIIK; BO3MOKHOCTH

cetH Internet juist opranuszanuu
OTIepaTUBHOTO OOMeHa HH(popMa-
UEH MKy HCCIIEeA0BATEIbCKUMU
rpynIamMu; IpUMEHEHHE METOI0B
MaTeMaTHYECKOTO MOJACTUPOBAHHS
B HayYHBIX NCCIIEIOBAHUSX C UC-
MOJIb30BaHUEM TTAKETOB MPOrPaMM
00pabOTKHU TaHHBIX, TOTOBBIX
MPUKJIaJHBIX TPOTPaMMHBIX
KOMIUTEKCOB B 00J1aCTH XUMUH U
CMEXHBIX HayK, C BLIOOPOM
METO/IOB PEIICHHS TOCTABICHHOM
3aJayM; CUCTEMBI cOopa, 00padoTKH
W XpaHEHUsT XUMUYECKOU HHPOP-
Malll{; YCTPOUCTBO M MPUHLIMIIBI
00paboTku nH(OpMAITIH
CHCTEMaMH MyJIbTUMEIHA, C
WCIIOJIb30BAaHUEM CHUCTEM JIEIIOBOM
rpaduKu, MHTETPUPOBAHHBIX
CHCTEM JUISl TIPOBEJICHUS MaTeMa-
THUYECKUX ¥ HHKCHEPHO-TEXHUYEC-
KHX pacyeToB; OCHOBBHI Web-
nu3aiHa, MG POBOH 3amvCH
WHQOPMALIUH;

- OCHOBBI MaTEMaTHIECKOTO
MOJICITUPOBAHUS U TNIAHUPOBAHHUS
XMMHYECKOTO 3KCIIEPHMEHTa,
OCHOBBI KBAHTOBO-XUMHYECKOTO
MOJICITUPOBAHUS U TEXHUKH UX
MIPOBEICHHS;

- BO3MOYKHOCTH TIPUMEHCHUS
KOMIIBIOTEPHBIX METOJIOB
00paboTKH HHPOPMALTUH

IPH PELICHUN HAYYHO-
HCCIIeIOBATENLCKUX 3aj1a4

YMmern:

- UCTIOJIL30BaTh COBPEMEHHEIC
KOMITBIOTEPHBIE TEXHOJIOTHH
Cpe/CTBa JOCTyMa K HCTOYHUKAM
Hay4JHOH nH(OpMaNH, METOIbI
MaTeMaTHYeCKOTO MOJACIUPOBAHHUS
(c BcToB30BaHUEM TTAKETOB
nporpaMm o0pabOTKH AaHHBIX);

- IPUMEHSATH TOTOBBIE
MPUKJIaJHBIE TPOrPaMMHBIC
KOMILIEKCHI B 00JIaCTH XUMHUH H




4. OFbEM JUCIHUIIUHBI U BUJbI YYEBHOU PABOThBI

Ta6auna 4.1.
O0bem AuCOMIVIMHBI M BUABI Y4eOHOI padoThI
Buj yuedHoii padoThI Bcero yacoB | 4 cemectp 5 cemecTp
OO61mas TpyA0eMKOCTh TUCHIHUTITHHBI 432 216 216
AynUTOpHBIE 3aHATHS 322 204 118
Jlexnun 138 84 54
JlaGopaTopHbIe 3aHITHS 184 120 64
CamocrosrensHas padora crynentoB (CPC) 83 12 71
Kontposb 27 - 27

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHNX YACOB 1 BUIOB YYEBHbIX

3AHATUUA

5.1. CTpyKTypa U conepkaHue AU CHUTITAHBI

Taoauna 5.1.

OOm1ast TpyT0eMKOCTb JUCITUTLTHHBI COCTaBIIsIeT 12 3a4eTHBIX eauHuIl, 432 .

Bunsr
Ne § yueOHOU paboThI dopma TeKyLIero KOHTPOJIs
Pa3nen mucrmuinHbl O
n/n 2 JeK | jJabop. [caMOCTOAT. YCII€BA€MOCTHU
@)
1y | paboTel | pabora
1 Beenenne 4 2 - 1
MeTposioruueckue OCHOBBI 8 18 1 TecToBbIi KOHTPOIIb
2 | xummdeckoro aHaTH3a
4
Tumbl XUMUYECKUX PEaAKIINil 16 22 2 Kontponbnas padota 1
3 | p amanuTHYECKOH XHUMHH TecToBbI KOHTPOJIb
4
MeToapl 00OHApYKEHUS U 16 20 2 Konrpomnsnas pabdora 2
4 uaeHTuuKa. MeTo bl BbI- TecToBbIl KOHTPOJIb
NeTICHUS, Pa3ACIICHHS H
KOHLICHTPUPOBAaHUS 4




Xpomarorpadpudeckue 14 20 2 KonTponbnas pabora 3
5 METOABI aHaIN3a 4
5 ['paBUMETPUUECKUN METO] 14 20 2 TecToBbI KOHTPOJIb
aHaIM3a 4
Tutpumerpuyeckrue MeTOo bl 14 20 2 TecToBbIi KOHTPOJIb
7 | ananmza 4
Wtoro 84 | 120 12 2

3a 4 —ii cemecTp

DNEeKTPOXUMHUUECKHE 8 10 11 KonTponbhas pabora 4
1. | MeTombl aHaM3a 5
CHeKTpOCKONMYECKHE 10 10 12 TecToBbII KOHTPOJIb
2. | MeToabl aHaIn3a 5
MeTtoabl aTOMHOM 8 10 12 TecToBbIN KOHTPOJIH
3. | CIIEKTPOCKOIUU 5
Metoabl MOJNEKYJIAPHOR 8 10 12 KonTponbhas pabora 5
4. | CHEKTPOCKOIIUHU 5
Hpyrue ¢uzndecKkue METOIbl 10 12 12 TecToBbIN KOHTPOIH
5. | aHanu3a )
[Tpo6ooTOop u npobdomnoa- 10 12 12
6. | roroBka.OCHOBHBIE OOBEKTHI | O TecToBbIiI KOHTPOJIb
aHanusa
Hroro 54 | 64 71

3a 5-1 ceMecTp

Bcero: 138 184 83

5.2. Coaep:kanue TUCHMILIMHBI «KAHAJTUTHYECKAS] XUMUSD)
1.BBenenue

[Ipeamer aHaNTUTUYECKOM XUMHUH, €€ CTPYKTypa. MEeTOI0JIOrH4eCKue  aCIeKThI
QHAINTUYECKOM XUMHHM; €€ MECTO B CHCTEME HayK, CBA3b C IPAKTUKOW. 3HayeHHE
AQHAIUTUYECKOM XHMMHU B Pa3BUTHM E€CTECTBO3HAHMS, TEXHUKH, HSKOHOMUKH. OCHOBHBIE
aHAJIUTUYECKUEe NPOOJEeMbl: CHIKEHHE TIpejera OOHApyXKEHHUs; TIOBBIIICHHE TOYHOCTH U




M30UPATEIbHOCTH, SKCIIPECCHOCTH aHalM3a; aHajiu3 0e3 pa3pylleHHs; JOKaJbHBIA aHalu3;
JVCTAaHLIMOHHBIM aHanu3. Buapl aHanw3a: M30TOMHBIM, 3JEMEHTHBIN, CTPYKTYPHO-TPYNIOBOU
(pyHKIIMOHAIBHBIN), MOJEKYISAPHBIN, BEIIECTBEHHBINH, (a30BbIA. XUMHUYeCKHe, (PU3NYECKHE U
OMoJIOrnYecKre METOIbI aHaIu3a. Makpo-, MUKpPO- U YJIbTPAMUKPOAHAIIN3.

OcCHOBHBIE 3Tallbl pa3BUTHS AHATUTUYECKON XUMUU. COBPEMEHHOE COCTOSIHUE Y TEHEHIIUHU
pa3BUTHSA aHAJUTHUYECKOM XHMMHU: HHCTPYMEHTAJIM3alMs, aBTOMAaTH3alus, MaTeMaTHh3aius,
MUHHATIOPU3ALHs, YBEIUUEHUE T0JIU (PU3MUECKUX METOJIOB, EPeX0 K MHOTOKOMIIOHEHTHOMY
aHaJIN3Y, CO3/IaHNE CEHCOPOB U TECT-METOMI0B.

2.MeTp0J10rn'{ec1me OCHOBbI XUMHYECCKOI'oO aHaJIn3a

OCHOBHbBIE METPOJIOTUYECKUE MOHITHUA U IMPEACTABICHUS: U3MEPEHNE, METO/Ibl U CPEACTBa
U3MEpEeHUH, METPOJIOTHYECKUE TPeOOBaHUS K pe3ysibTaTaM U3MEPEHUI, OCHOBHbIE IPUHIIMIIBI U
crocoObl o0ecrevyeHuss JOCTOBEPHOCTH pPE3yJbTaTOB M3MEpEHUi, morpemHoctd. OCHOBHBIE
CTaJuU XUMHUYECKOro aHanu3a. BbpiOOp MeToja aHanM3a M COCTaBICHHME CXEM aHalIM3a.
AbcoimoTHbIe (0€33TajlOHHbIE) U OTHOCUTEIBHBIE METO/bl aHAIM3a. AHATUTUYCCKUN CUTHAT U
nomexu. O0beM MHPOPMALIMU B aHATUTHYECKOM curHayie. CriocoObl onpeaeneH s coaepKaHus
I10 JJaHHBIM aHAJUTUYECKUX U3MEPEHUH.

OcCHOBHBIE XapaKTEPUCTUKM METOJA aHajau3a: IPaBUIBHOCTb M BOCIPOU3BOJUMOCTD,
KO3 (ULHMEHT 4YYBCTBUTEIBHOCTH, INpeea OOHApYKEHHUS, HUXKHIS U BEpPXHSsS TpaHULIbI
ornpenenseMblx cojepxkanuil. Knaccudukanus norpemnocteld ananuza. CucremMatudeckue u
ClIy4aiiHple MOrpenrHocTy. [IorpenHoCTH OTAENbHBIX CTaANN XuMudeckoro aHanusza. Crnocoosl
OLIGHKU MPAaBUIBHOCTHU: HCIOJIb30BAHWE CTAHIAPTHBIX OOpPa3lloB, METOJX J00aBOK, METOJ
BapbUPOBAaHUSl HABECOK, COMOCTaBJI€HHE C JpyruMu Mmetoaamu. CraHmapTHble 00paslbl, HX
W3rOTOBJICHHE, aTTeCTalluss W Hcnoib3oBaHue. Crartuctuyeckas o0pabOTKa pe3yabTaToB
n3MepeHui. 3aKOH HOPMAJIbHOTO pacHpelesieHus ClIydalHbIX omMOoK, t- u F-pacnpenenenus.
Cpennee, nucnepcusi, CTaHIapTHOE OTKIOHEHHE. [IpoBepka rumnoTe3sl HOPMAIbHOCTH, THIIOTE3bI
OJTHOPOJHOCTH pPE3ylbTaTOB M3MepeHUi. CrocoObl OIEHKH MpaBHiIbHOCTH. CTaHIapTHHIE
o0pasipl. CpaBHEHHE JAUCIEPCUHM M CPEIHUX JIBYX METOJOB aHaiM3a. PerpeccMOHHBIN aHamu3.
Hcnonp3oBanue MeTO/]a HAMMEHBIIUX KBaAPATOB JIJIsl IOCTPOSHUS TPalyHpOBOYHBIX TpaUKOB.

TpeboBaHusT K METPOJOTHMUECKOW OIIEHKE B 3aBHCHMOCTH OT OOBEKTa W LU aHalu3a.
CriocoObl TMOBBIIIEHUS BOCHPOM3BOJUMOCTH U TPaBWIBHOCTH aHanmuza. OpraHuzanus u
METOJIOJIOTHSI  METPOJIOTHYECKOTO0 OOECIEUYEeHUsI JIEATEIbHOCTH AHAJIMTUYECKOH  CITYKOBI.
AKkpenuTanusi  aHaATUTHYECKUX  Jlaboparopwii.  [loBepka  ammaparypsl,  aTTeCTaIus
HECTaH/JApPTHBIX CPEACTB U3MEPEHUI U METOJIMK aHAJIN3a.

3. Tunbl XMUMHYECKHX PEAKIUIA U NMPOLECCOB B AHAJUTHYECKOH XUMHUU

OCHOBHBIE THUIBl XMMMYECKUX DPEAKUUH B aHAIUTUYECKOH XUMMH: KHUCIOTHO-OCHOBHBIE,
KOMIUIEKCOOOpa30BaHus, OKHCIEHUA-BOCCTAHOBIECHUS. VCIOab3yeMble MPOLECCHI: OCAKICHHUE-
pacTBOpeHue, FIKCTpakLus, coporus. KoHcTaHThl paBHOBecHs peakiuii u npoueccoB. CocTosiHUE
BEIIECTB B MJICATBHBIX M pealbHbIX cucteMax. CTpyKTypa pacTBOPUTENEH U pacTBOpA.
ConbBaranus, WoHM3auMs, auccouuanus. I[loBeneHne 53I€KTPOIUTOB U HEIIEKTPOJIUTOB B
pactBopax. Teopus JleOas-Xiokkens. Koadduumentsr axtuBHOCTH. KOHIEHTpaliOHHBIE
KOHCTaHThl. OnucaHue CIOXKHBIX paBHOBecwi. OOmas M paBHOBECHAs KOHILIEHTPALUH.
VYcnoBHBIE KOHCTAHTBI.

Kucnorno-ocHoBHbIe peaknuu. COBpEMEHHBIE NIPEACTABIEHUS O KUCIOTaX U OCHOBAHUSAX.
Teopuss bpencrena-Jloypu. PaBHOBecne B cHCTEME KHUCIOTa - COMNPSHKEHHOE OCHOBAaHHE M
pacTBopuTeNb. KOHCTaHTBI KUCIOTHOCTM M OCHOBHOCTU. KHCIOTHBIE M OCHOBHBIE CBOMCTBA
pactBopuTteneil. Koncranra apronporonusa. BnusHue npuposl pacTBOPUTENS HA CHITY KHCIOTBI
u ocHoBaHus. Husenupytrouwmii u nuddeperunpyromuii 3pPpexT pacTBOpuTes.



KucnoTHo-0CHOBHOE paBHOBECHE B MHOTOKOMIIOHEHTHBIX cucTemMax. bydepHsie pacTBopbI U ux
cBoiictBa. bydepHas emkoctb. Borumcinenus pH pacTBOpoB He3apsKEHHBIX U 3apsyKEHHBIX
KHUCJIOT U OCHOBaHU, MHOTOOCHOBHBIX KHCJIOT U OCHOBAHUM, CMECU KHCJIOT U OCHOBAHUMU.

Peaknun kommiiekcooOpa3oBaHusi. TUIbl KOMIUIEKCHBIX COEJIMHEHUH, MCIOJIB3YEMBIX B
aHanmuTUdecko xumun. Kiaccudukanus KOMIUIGKCHBIX COSAMHEHHMH IO  XapakTepy
B3aUMOJICHCTBUSA METAJUT-IMTaH, 110 OJHOPOJHOCTH JIMTaHJa © IIEHTPAJLHOTO HOHA
(xommekcooOpa3oBateinsi). CBONCTBA KOMILUIEKCHBIX COCIWHEHUH, MMEIOIINE aHATUTHYIECKOe
3HAYECHHE: YCTOMYMBOCTH, PACTBOPHUMOCTbD, OKpACKa, JIETy4eCTh.

CryneHuatoe komriuiekcooOpa3zoBaHue. KolndyecTBEHHBIE XapaKTEPUCTHUKU KOMILIEKCHBIX
COCIMHEHUN: KOHCTAHTHl YCTOWYMBOCTH (CTymeH4YaTble W oOmme), (GyHKIHUS 00pa3oBaHUS
(cpemnee JsMraHmaHOe 4YHMCTO), (YHKIUS 3aKOMIUIEKCOBAHHOCTH, CTENEHb OOpa3oBaHUS
KoMIuiekca. DakTopbl, BIUAIONIME HA KOMILIEKCOOOpa3oBaHHe: CTPOEHUE IIEHTPAIbHOIO aTOMa U
JUTaHAa, KOHIUEHTpalusi KOMIOHEHTOB, pH, wuWoHHas cuia pacTtBopa, TemIeparypa.
TepmonnHamMuueckass 1 KHHETHYECKAs: YCTOMYMBOCTh KOMIUIEKCHBIX COEMHEHUM.

Bnusaue komruiekcooOpa3oBaHUS HA PACTBOPUMOCTh COCIUWHEHUH, KHCIOTHO-OCHOBHOE
paBHOBECHE,  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIN  TMOTEHIMAl  CHUCTEM, CTaOMIM3alUIo
pPa3IUYHBIX CTEMEHEH OKUCICHHS 3JIeMeHTOB. CrocoObl TMOBBIMICHUS YYBCTBUTEIHHOCTH U
U30MPaTEeTbHOCTH aHAJIM3a C UCTIOIh30BAaHUEM KOMILIEKCHBIX COEIMHEHUI.

TeopeTnueckue OCHOBBI B3aUMOJCHCTBUSI OPraHUYECKUX PEAreHTOB C HEOPraHMYECKUMU
MOHaMU. BnusiHME WX TNPUPOABI, PACHONOXKEHHUS (YHKIIMOHATBHO-aHATUTUYECKUE TPYIII,
CTEPEOXMMHUU MOJIEKYJI peareHTa Ha ero B3auMOJICHCTBHUE C HEOPraHUYECKUMHU HoHaMu. Teopust
aHAJIOTH B3aUMOJIEHCTBUSI HOHOB METAJNIOB C Heopranudeckumu pearentamu tumna H,O, NH;3 u
H,S u xucnopon-, a3or-, cepocojepx aluMi OpraHMuYeCKUMU peareHTaMu. OCHOBHBIE THITBI
COeIMHEHUH, 00pa3yeMbIX C y4aCTHEM OPTraHUYECKUX PeareHTOB. XeJaThl, BHYTPUKOMILIEKCHbBIE
coenquHeHus. DakToOphl, OMPEAENSAIONINE YCTOMYMBOCTh XENaTOB BakHelme opraHndecKue
peareHThl, MPUMEHAEMbIE B aHalu3e Ui pas3felieHus, OOHApYKEHHUs, OMpeIeNieHUs HOHOB
METAJIJIOB, JIJI MACKUPOBAHUS U IeMacKupoBaHusi. OpraHnyecKue peareHThI JIJIsi OpraHUuYECKOTro
aHanu3a. Bo3MOXHOCTH MCOJb30BaHUS KOMIUIEKCHBIX COEIMHEHUN U OPTaHUYECKUX PEAreHTOB
B Pa3JIMYHBIX METO/AaX aHaN3a.

OKHCIMTEJBbHO-BOCCTAHOBUTEIbHbIE PeaKUUH. DJEKTPOJHBIA IMOTEHUUAN. YpaBHEHUE
Heprcra. CranmaptHelii ¥ (opManbHBIA TOTEHIUANBL. CBS3b KOHCTAHTHI PABHOBECHS CO
CTaHJApPTHBIMU TNOTEHUHaTaMHu. HampaBieHwe peakuuu OKUCIEHUS M BOCCTAHOBJICHUS.
®dakTophl, BIUAIONINEC HA HAMPABICHUE OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakuuid. [lonsTue
0 CMEIIAHHBIX NOTeHIHAIaX. MeXaHU3Mbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

OCHOBHBIE HEOPTAHHUYECKUE U OPTAaHUYECKHUE OKUCIIUTENIN U BOCCTAHOBUTEIH, IPUMEHSIEMbIC
B aHanu3e. MeroAbl MNpPEIBAPUTEIBHOTO OKUCIEHUS M BOCCTAHOBICHHS ONPEIEIIEMOro
3JIEMEHTA.

IIpoueccnl ocaxkaeHns: U coocaxaennsi. PaBHoBecHe B cucteMe pacTBop - ocanok. Ocagku
u ux cBoictBa. Cxema oOpazoBaHusi ocanka. Kpucramnmdyeckue u amMopdHBIE OCaIKH.
3aBUCUMOCTh CTPYKTYPbl OCaJKa OT €ro MHAMBUAYaJbHBIX CBOWCTB U YCIOBHM OCaXKICHUS.
3aBUCUMOCTH (POPMBI OCaZKa OT CKOPOCTH 00Pa30BaHUS M POCTA TIEPBUYHBIX YacTHI]. DaKTOPHI,
BJIMAIONINE HA PACTBOPUMOCTh OCAJKOB: TEMIIEPATypa, MOHHAs CUJA, IEUCTBUE OJHOMMEHHOI'O
HWOHA, peaKklUH NPOTOHMU3ALMH, KOMILIEKCOOOPa30BaHMs, OKHCIICHUS-BOCCTAHOBJICHUS,
CTPYKTypa M pa3Mep 4YacTHUll. YCJIOBHUS MOJYYCHHS KPUCTAUIMUYECKUX OCAAKOB. ['OMOreHHoe
ocaxxnenne. Crapenue ocanka. [Ipuwumnbl 3arps3HeHus ocanka. Knmaccuduxanus pazindHbIX
BUJIOB coocaxJeHus. [lomoxxutenbHoe M OTpUIATENIbHOE 3HAUYEHHUE SIBIICHUS COOCAXKICHHUS B
aHanmuze. OcoOeHHOCTH 00pa3oBaHUSl KOJUIOWJHO-IUCIEPCHBIX cucTeM. lcmonb3oBaHue
KOJUIOUJTHBIX CUCTEM B XUMHUYECKOM aHaJIU3E.



4.Metoabl 00Hapy:KeHHUS U UICHTH(PUKAIUT

3amaun U BBIOOP MeTO/Aa OOHApYXEHUS M MIEHTH(PHUKAIUU aTOMOB, HOHOB U XUMHUYECKUX
coenuHeHui. J[poOHBI M cucTeMaTHUecKuil aHanu3. PU3MUecKHue METOAbl OOHApYKEHUs u
UICHTU(QHUKAIIMM HEOPraHUYECKUX W OPraHMYeCKUX BeUIeCTB. MHUKpPOKPUCTAIUIOCKONNYECKHUH
aHaJINU3, MUPOXUMUYECKUI aHamu3 (OKpallMBaHUE IUIAMEHHU, BO3TOHKA, 0Opa3oBaHHUE MEPJIOB).
KamenbHblii  aHanu3. AHaIM3 pacTUpaHUEM MOPOLIKOB. XpomaTorpaduyeckue MeTOJIb
KAaueCTBEHHOI0 aHaJln3a. OKCIPECCHBIM KAaueCTBEHHbIN aHaJlW3 B 3aBOJACKUX M TOJEBBIX
ycnoBusix. [IpuMepsl pakTHYECKOro MPUMEHEHHSI METOJOB OOHAPYKEHHS.

4.1 MeTtoapbl BblieJIeHUs, pa3/leJieHNs] U KOHIEHTPUPOBAHM S

OCHOBHBIE METOJIbl pa3JeIeHUs] U KOHIIEHTPUPOBAHUS, UX POJIb B XMMUYECKOM aHAJIN3€, BBIOOD
n oueHka. CoderaHue METOAOB Pa3/eleHUs] U KOHLEHTPUPOBAHUS C METOAAMM OIPEAEIICHUS;
ruOpuHble  MeToAbl. OAHOCTyNIEHYaTble M MHOTOCTYNEHYATble MPOLECChl pa3/esICHHs.
Koncrantsl pacnpenenenus. Koadpounuent pacnpenenenus. Crenenp usBieueHus. dakrop
pazaenenus. KoadduiueHT KoHIeHTpupoBaHUsL.

Metoabl 3KCTpakmuU. TeopeTMUECKHE OCHOBBI METOAOB. 3aKOH pAacIpeacieHUs.
Knaccuduxanus sKCTpakMOHHBIX MpoleccoB. CKOPOCTh 3KCTPAKIMU. THIBI 3KCTPAKIIMOHHBIX
CUCTEM. YCIIOBUS 3KCTPAKIIMM HEOPraHMYECKUX U OPraHMYECKUX COEAMHEHMH. PeskcTpakums.
IIpupona M XapakTepUCTHKA SKCTPareHTOB. PazneneHne W KOHICHTPUPOBAHUE DJIEMEHTOB
METOJIOM 3KCTpakuuu. OCHOBHBIE OPraHMYECKUE PEareHThl, HCIIOJIb3yeMble IS pa3/ieieHUs
3JIEMEHTOB METOJIOM H3KCTpakiuu. CeleKTHBHOE pa3jelieHHe 3JEMEHTOB METOA0M Ioadopa
OpPraHMYeCKHX pacTBopHTenei, wu3MeHenne pH BoxmHoit  (as3pl, MackupoBaHus U
J€MaCKUPOBAHHUS.

Metoabl ocaxiaeHusi M cooca:kaeHus. [IpuMeHeHHe HEOPraHWYEeCKUX M OPraHUYECKUX
peareHTOB aiisi ocaxaeHus. CrocoObl pasfeneHus OocakIeHHEeM MO0 pacTBOPEHHEM MpHU
pa3nuyuHbIX 3HaueHUAX pH, 3a cdyer oOpa3oBaHUS KOMIUJIEKCHBIX COEIMHEHUN M MPUMEHEHUs
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKLMH. [ pynnoBsle peareHThl U NPeabsBIIEMbIE K HUM
TpeOoBaHus. XapaKTEPUCTHUKU MaJIOPACTBOPUMBIX COEAMHEHM, HAauOO0JIee YaCcTO UCIIOJIb3YEMBIX
B a”anu3e. KOHIEHTpUPOBAaHME MMKPORJIEMEHTOB COOCAXICHUEM HA HEOPraHWYECKUX U
OpPraHWYECKUX HOCUTEIX (KOJIEKTOpax).

4.2. Xpomartorpaguuyeckue MeTOAbI AaHAJIN32

Onpenenenne xpomarorpaduu. IloHATHE O TOABMKHOM M HEMOABIXKHOM (hazax.
Knaccudukamnus MeTog0B MO arperaTHOMY COCTOSHUIO TIOJIBHKHOM M HEMOJBIMXKHOU (a3, 1mo
MEXaHU3My pa3/ieJieHus, MO TEeXHUKE BBINOJIHEHUsA. CrocoObl MONy4yeHHs XpOoMaTorpamm
(bpoHTaNbHBIN, BBITECHUTEIBHBIN, SMIOCHTHBIM). OCHOBHBIE IapaMeTpPhl XPOMATOTPAMMBI.
OcHoBHOE ypaBHEHUE xpomarorpaduu. CenexTuBHOCTD u 3¢ PEKTUBHOCTD
XpomaTorpaduueckoro paszzieneHus. Teopus TeopeTudeckux Tapenok. Kunernueckas Teopus.
Pa3zpemenne kak (akTop onTuMu3anuu Xpomarorpaduueckoro mporecca. KauecTBeHHBIN U
KOJIMYECTBEHHBIN XpoMaTorpaduyeckuii aHaus.

I'azoBass xpomartorpadmsa. I'azo-agcopOumonnas (razo-teepaodasHasil) M raso-
JKUAKOCTHasi xpomatorpagusi. CopOeHThl W HOcUTeNH, TpeOoBaHUS K HHUM. MexaHHU3M
paznenenus. Cxema razoBoro xpomarorpada. KomoHku. J[eTeKTopbl, UX YyBCTBUTEILHOCTh U
ceneKTUBHOCTh. O0NIacTH MPUMEHEHHsI Ta30BOM XpoMaTorpaduu.

KuakocrHass xpomartorpagusi. Bunel >xunkoctHoi Xxpomartorpaduu. Ilpemmymiectsa
BBICOKOO((EeKTUBHON  KuakocTHOM  xpomarorpaduu  (BDXKX). Cxema KHIKOCTHOTO
xpomarorpada. Hacocbl, komoHkH. OCHOBHBIC THITBI JCTEKTOPOB, WX YYBCTBHTEIHHOCTh M
CEJICKTUBHOCTb.



AncopOouMoHHas KUAKOCTHasi xpomartorpagmusi. HopmanbHo-(ha3oBblii U oOparieHHo-
(azoBbIii BapuaHTHI. [losIpHBIE ¥ HETIOJSIPHBIE HETIOABIKHBIE (a3bl W MPUHIUITEI UX BHIOOpA.
MoauduuupoBaHHble CHIUKArean kak copOoeHTtsl. [loaBmkHbie (a3bl 1 MPUHIUIBI UX BBIOOpA.
OO6acTi MpUMEHEHUS aJICOPOIIMOHHON KUIKOCTHOM XpoMaTorpadumu.

Honooomennass  xpomartorpadus. CrpoeHne ©  (QU3MKO-XUMHUECKHUE  CBOMCTBA
noHOOOMeHHUKOB. MloHoOOMeHHOe paBHOBecHe. CeleKTUBHOCTh MOHHOTO OOMeHa U (haKTOpbI
ero onpenemsitone. OOnacTu NpUMEHEHUS HOHOOOMeHHOW Xxpomatorpaduu. HonHnas
xpomaTtorpadusi Kak BapuaHT BBICOKOI((HEKTUBHON HOHOOOMEHHOW XpomaTorpadum.
OCOOEHHOCTH CTPOCHHUS U CBOWCTBA COPOEHTOB Il HOHHOM Xpomarorpaduu. OTHOKOIOHOYHAS
U JABYXKOJOHOYHAas MOHHasg  Xpomarorpagus, HX TMpeuMyllecTBAa M  HEJOCTaTKH.
Honoxpomarorpapuueckoe  ompeiesieHHe KaTHOHOB W aHMOHOB. MoH-mapHas w
aurangaoooMeHHas xpomarorpadus. O6mme npuHIUNBL [[oABMKHBIE W HETOJBWKHBIC (Ha3bl.
Oo6nacTu NpUMEHEHHSI.

OKCKI3HOHHAs xpomatorpadusi. OOmme npuHOUNBl MeTona. I[lonBwkHbIE U
HenoABIWKHBIE (a3pl. OcoOEHHOCTH MexaHHu3Ma pasjeneHus. OnpenensemMble BelIecTBA U
00J1acTH IPUMEHEHUS METO/1a.

IlnockoctHass xpomatorpagusi. OOmme npuHOMOBL pazneicHus. CrnocoObl MONTydeHHS
IUIOCKOCTHBIX XpOMaTorpaMM. PeareHTbl sl MX mposBieHUs. Bymaoicnas xpomamozpaghusi.
Mexanusmsbl pasnenenusi. [logsmxkable (aspl. [IpenmymiecTBa U HETOCTATKH. 1OHKOCIOUHAS
xpomamoepagus. Mexanusmbl pasaencHus. CopOeHThl W monBrkHbIE ¢das3el. OO6nacTu
PUMEHECHHUS.

4.3. I'paBUMeTpHYeCKHUI MeTO/I aHAIN3A

CymHOCTh I'paBUMETPUUECKOIO aHAJIN3a, IPEUMYLIECTBA U HENOCTAaTKU MeTona. IIpsmMelie n
KOCBEHHbIE METOJIbl OmpefiesieHns. BaxkHeline opraHudeckiue U HEOPraHWYeCKHue OCaJaUTEeNH.
[lorpemHocTn B rpaBUMeTpHuecKoM aHanmu3e. OOmast cxema ompeneneHuil. TpeGoBaHus K
OCaKJIaeMol U TpaBUMETpUUYECKON Gopmam. V3mMeHeHHs cocTaBa ocajka MpH BBHICYIIUBAHUU U
MPOKAJIMBAaHUU. TepMOrpaBUMETPUYECKUIA aHATU3.

HpI/IMCpLI IMMPAKTHUYCCKOI'0 NPUMCHCHUS I'PABUMCTPHUICCKOIO METOZId aHAJIN3a. OHPCI[GHCHI/IG
KEJIC3a, aJllOMHHHA, TUTaHa B BHAC OKCHIOB. OHpGI{GJ’IeHI/IC KajJdblysa M Mardus, MCTOYHHKH
HOFpCHlHOCTCﬁ npu HUX OIpPCACICHUMN. MCTOI[BI OIPCACIICHUA KPCMHHA. HpI/IMCHeHI/IC
OPraHU4YCCKUX pCArCHTOB JJId OMPCACICHUSA HUKEIIA, KO6aJ'ILTa, OWHKa U Maraus.

4.4. TurpuMmerpHyecKHe METOAbI AHATU3A

Metonsl TUTpuMeTpudeckoro ananusa. Kimaccuduxamnms. TpeGoBaHus, peabsBIsieMble K
peaknuu B TUTPUMETPUUYECKOM aHaimu3e. Buumbl TuTpuMmeTpuueckux omnpenesneHuid. CrocoOsn
BBIPDQXKECHUS] KOHUEHTpAIlMii pacTBOPOB B TUTPUMETPUU. OKBUBAJICHT, MOJISIpHAs Macca
SKBUBAJICHTA, MOJISIpHas KOHUEHTpauus. llepBuuHble W BTOpUYHBIE CTaHAAPThl. DUKCAHAIBI.
Buapl xpuBbpiX TUTpoBaHHs. DaKTOpblL. BIMSIOMIME HA XapakKTep KPUBBIX THUTPOBAHUSA U
BEJIMYMHY CKadyKa TUTPOBAHHUS B PA3IMYHBIX METOJax. ToYKka 3KBUBAJICHTHOCTH. CrocoObI
ONpeAEICHUs KOHEYHON TOUYKU TUTPOBAHHUS B PA3JIMYHBIX METOJAX.

KuciorHo-ocHoBHOe THTPOBaHMe. [locTpoeHre KpUBBIX TUTPOBAaHUS. BiusiHMEe BEIMYHHBI
KOHCTAHT KUCJIOTHOCTH WJIM OCHOBHOCTH, KOHUEHTPALIMU KUCJIOT WIM OCHOBAHUH, TEMIIEPATYPhI
Ha XapakTep KpPHUBBIX TUTpPOBaHUS. KHCIOTHO-OCHOBHOE THUTPOBAaHHE B HEBOJHBIX Cpejax.
KucnoTHO-OCHOBHBIE MHIMKATOPBL. llorpemHocTH TUTpOBaHUA NPU ONPEAECIEHUH CUIBHBIX W
cJ1a0BIX KHUCJIOT M OCHOBAHUM, MHOI'OOCHOBHBIX KHCJIOT M OCHOBaHHUH.

[Ipumepsl mnpakTHyeckoro mnpumMeHeHus. [lepBuyHbIlE CTaHAApPTBI U9 YCTAHOBJIEHUS
KOHIICHTpAIlMd PacCTBOPOB KHUCJIOT U OCHOBaHMM. [[pUroToBiaeHue u cranaapTU3alus pacTBOPOB
COJITHOM KHCJIOTBI M THAPOKCHAA HAaTpus. TUTpOBaHWE KHCJIOT, OCHOBAaHMI, CMECEU KHUCJIOT U



cMecell ocHOBaHMH. AHanu3 cMmeceil kapOoHata W ruapokapOoHaTa HaTpus, KapOoHaTa W
ruapokcuaa Hatpus. Onpenenenue a3zora no mMetony Keenbgans u coneil aMMOHUSI IPSIMBIM U
KOCBEHHBIM MeToaaMu. OnpeieneHe HUTpaToB U HUTPUTOB.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHOEe THTpPOBaHue. [locTpoeHne KpUBBIX THUTPOBAHUS.
BrnusiHue KOHIEHTpaIMu HOHOB BOJOPO/Ia, KOMILIEKCOOOpa30BaHUs, HOHHOM CHJIBI pacTBOpa Ha
XapakTep KpuBBIX TUTpoBaHUA. CrocoObl oOmpeneneHus KOHEYHOM TOYKH THUTPOBAHUS.
[lorpemHocTy TUTPOBAHUA.

MeToapl  OKHUCIMTENbHO-BOCCTAHOBUTEIBHOTO  TUTPOBAHUS. [lepmanranaTomeTpusi.
Omnpenenenne xenesa(Il), mapranmna(ll), okcanaros, nepokcuga Bo1opoia, HATPUTOB.

HNonomerpuss n nonumerpusa. Cucrema HMOI-MOAHU KaK OKUCIUTENb WX BOCCTAHOBUTEINb.
Onpenenennie apceHUTOB, apceHaroB, keinesa (III), menu(Il), ranoreHua-MOHOB, MEPOKCUAOB,
KHCJIOT.

bpomaromeTpus,  1epuMeTpHsi,  BaHAJATOMETPHs, TUTAHOMETPHS,  XPOMOMETpPHS.
[lepBuunble ® BTOpWYHBIE cTaHAapTel. Mcnonbs3yemble uHAMKATOpBL. — OmnpeneneHue
HEOPraHMYECKUX U OPraHUYECKUX COECTUHEHUI.

OcaaurtenbHoe TuTpoBaHue. [loctpoeHne kpuBbix THUTpoBaHMs. CrocoObI OmpenesaeHUs
KOHEYHOM TOYKM TUTpOBaHMUs; WHAMKATOpbl. Ilorpemnoctn TuTpoBanus. Ilpumepst
MpakTH4YecKoro npumMeneHusi. Meronbsl @osnbrapaa, @asuca u Mopa.

Komniekcomerpnueckoe tuTpoBaHue. HeopraHumueckue M OpPraHMYeCKUE THUTPAHTHI B
KoMIuIeKcoMeTpur. Mcmnonp3oBaHne aMUHOMOIUKAPOOHOBBIX KHCIOT B KOMIUIEKCOHOMETPHUHU.
[loctpoeHne KpuBBIX TUTpOBaHMs. MeETaIJIOXPOMHBIE MHAMKATOPbl W TpeOOBaHUS,
npenbsBiIseMble K HUM. BakHelilne yHUBEpcalbHbIE M CHEHU(UYECKUE METaNIOXPOMHBIE
uHIuKaTopel. Crmoco0bl  KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHHSA: NpsMoe, oOpaTHoe,
KocBeHHOe. CeNeKTUBHOCTh TUTPOBAHUS U CIIOCOOBI €€ MOBbIIIeHUs . [[orpenHoCcTH TUTPOBAHHUS.

[Ipumepsl mpakTHdeckoro mnpumeHeHus. OrmpeneneHue Kaublids, MarHus, xKelesa,
AJTIOMUHHUS, MEJIU, IMHKA B paCTBOPAX YMCTBIX COJIEH U IPU COBMECTHOM IPHUCYTCTBUH.

5. DJIeKTpOXMMHYecKHe MeTO/bl AaHAIU3a

OO6mass xapakTepucTuka MeTonoB. Krnaccupukanus. DIEKTPOXUMHUECKHE  SYECHUKH.
WuavkaToOpHBIA  DJIEKTPOX M DJIEKTpOJ CcpaBHEHHMs. PaBHOBECHbIE U HEPaBHOBECHBIE
QJICKTPOXUMHUYCCKUEC CHUCTEMBI. HBJ’IGHI/ISI, BO3HHUKAOMIUE IIPpU IMPOTCKAHUH TOKa (OMI/I‘—ICCKOG
MaaACHUC HAIMPSAKCHUSA, KOHICHTpAIUOHHAsA U KUHCTUYCCKAA HOJIHpI/BaI_[I/ISI). HOJISIpI/BaLII/IOHHLIC
KPHUBBIE M UX UCIOJIb30BAHNE B PA3IMUHBIX 3JIEKTPOXUMHUECKUX METOAAX.

5.1 Horenumomerpus

IIpamas noreHumomerpus. l3mepenue mnoreHuumana. OOpaTuMble M HEOOpaTHMBbIE
OKHCIIUTEIbHO-BOCCTAHOBUTEbHbIE CcHCTeMbl. VHaukaTtopHble 3iekTpoabl. HMoHomeTpus.
Knaccupukanyss HMOHOCENEKTHBHBIX  AJIEKTPOAOB.  XapaKTEPUCTHUKUM  HOHOCEJIEKTUBHBIX
AJIEKTPOIOB: 3JIEKTPOAHAs QYHKLUS, KOA(P(DUIMEHT CENeKTUBHOCTH, BpeMs OTKIHKa. [IpumMepsl
MIPaKTUYECKOro MpuUMeHeHus: noHoMmerpuu. Ompeznenenve pH, MOHOB IIENOYHBIX METAJIOB,
raJIOT€HN]-MOHOB.

IHoTeHunomMerpuyeckoe THTpoBaHue. l3MeHeHNE 1EKTPOJHOrO MOTEHIIMANA B IIPOLIECcCe
TUTpoBaHus. CriocoObl OOHApyXeHHs KOHEUHOW TOYKHM THUTPOBAHUS B PEAKIMIX: KUCIOTHO-
OCHOBHBIX, KOMIIZIEKCOOOPAa30BaHUs, OKUCIICHUS-BOCCTAHOBIICHUS; IIPOLIECCAX OCAXKICHHS.
[Ipumepsl npakTHdeckoro npumeHeHus. TurpoBanue GpochopHoi, cmecelt CosTHON U OOpHOI,
COJISTHOM M YKCYCHOM KHCJIOT B BOJHO-OpPraHUYecKHX cpefax. OmpenesneHue HOIUNO0B U
XJIOPHUJIOB NPU COBMECTHOM IPUCYTCTBHUH.



5.2. KyJoHomeTtpust

Teopernueckue ocHoBel Merona. 3akoH dapanes. CrocoObl orpeneneHusl KOJIN4ecTBa
anexTpudecTBa. IIpsmas KylOHOMETpuss M KyJOHOMETPHYECKOE THUTpoBaHue. KynoHomerpus
IIpU TOCTOSHHOM TOKE M IIOCTOSIHHOM IIOTEHLMajne. BHemHsAs W BHYTPEHHsAS TIeHepauus
KYJIOHOMETPUYECKOTO THUTpaHTa. TUTpPOBaHME DJIEKTPOAKTUBHBIX M JJIEKTPOHEAKTHBHBIX
KOMIIOHEHTOB. OlpezesieHne KOHEYHOM TOYKM TUTpoBaHMA. IIpenmyiiectsa M orpaHuyeHus
MEeTOZa KYJIOHOMETPUYECKOIO TUTPOBAHMS IO CPAaBHEHHMIO C APYTMMHM TUTPUMETPUYECKUMU
METOZaMHU.

[Tpumepsl mpakTHUecKoro npuMeHeHusa. OmnpeneneHue MallbIX KOJWYECTB KHCIOTHI H
LIEJIOYH, THOCYIb(aTa HATPHsl, OKUCIUTENEH-NOHOB METAJIIIOB.

5.3. BoabTammnepomerpusi

Wupukatopuele  snextpoasl. Kraccuduxamuss BoIbTaMIEPOMETPUYECKUX  METOJIOB.
[lonydyeHue W XapakTepUCTHKa BoyibTamMrepHOW KpuBoi. [lpenenbubiii nudQy3noHHBIH TOK.
[Monsiporpadust. YpapHenue MnpkoBruya. YpaBHeHUE nossporpaduueckoit Boaubl MbpkoBruua -
I'eiipoBckoro. Ilorennman momyBonHbL. WaeHTUGUKAIMS W ONpEaeieHue HEOPraHWYeCKUX WU
opraHnyeckux coeauHeHud. COBpEMEHHbIE BHJIBI  BOJIBTAMIEPOMETPUU: MpsAMas U
MHBEPCHOHHAsA, I[EPEMEHHOTOKOBAs;  XpPOHOAMIIEPOMETPUsS C  JIMHEHHOM  pa3BEpTKOMU
(ocummnorpadusi). IlpeumyriectBa u  OrpaHHYEHUS IO CPaBHEHHMIO C  KJIACCHYECKOMH
noJyisiporpagueii.

Amnepomerpudeckoe TuTpoBaHue. CymHOcTh Metoja. MHAMKATOpHBIE 3JIEKTPOJBI.
Bri00op noTeHnmana HHANKATOPHOTO AJIEKTPOAA. BUIBI KpUBBIX TUTPOBAHMUSL.

[Ipumepsl  PaKTUYECKOrO  MPUMEHEHHS  BOJBTAMIIEPOMETPUUECKHMX  METOJAOB U
amrepoMeTpudeckoro TutTpoBanus. CHITHE U paciinpoBKa MOISIPOTPAMMBbI HHIUBHIYaIHLHOTO
nenonspuzaTopa - HMoHa Mertamna. CHATtue mnossporpaduyeckoro crekrpa. OnpezeneHue
KOHIICHTPALlMU BEIIECTB METOJOB TPAJAYHPOBOYHOTO Trpaduka © METOAOM J00aBOK C
WCIIOb30BaHUEM KJIACCUYECKOM, ocMUIOrpaduIecKOm, NEPEMEHHOTOKOBOM
BOJIbTAMIIEPOMETPUH. AMIIEPOMETPUUECKOE TUTPOBAHHUE LIMHKA U OMXpoMaTa Kajusl.

CpaBHUTENbHAS XapaKTEPUCTHKA YYyBCTBUTEIBHOCTH M M30MpaTeiabHOCTH, oOacTeit
MPUMEHEHHUS FIEKTPOXUMHUYECKHUX METO/IOB.

6. CHeKTpPOCKONMUYECKHE METOIbI AHAJIN3A

CrekTp 3JIEeKTpOMarHUTHOro Mu3iay4eHHus. OCHOBHBIE THUIIBI B3aUMOJEWUCTBHS BEILLECTBA C
M3ITyYCHUEM: IMHCCHUs (TEeTUTOBasI, IIOMUHECIICHIHS ), TTOTJIONIEHHE, paccessHue. Kiraccudukarms
CHEKTPOCKOMMYECKUX METO/I0B 10 3Hepruu. Kiaccupukanus CneKTpoCKOMMYeCKUX METO/I0B Ha
OCHOBE CIIEKTpa AJIEKTPOMArHUTHOTO HW3JIYYCHUS: aTOMHas, MOJICKYJspHas, aOCOpOIMOHHAS,
SMHUCCHUOHHAsI CTIEKTPOCKOIIHSL.

Cnektpbl atromMoB. OCHOBHBIE W BO30YXKICHHBIC COCTOSHHSI aTOMOB, XapaKTCPUCTHKH
COCTOSIHUH. DHepreTudeckue nepexosl. [lpaBuia ot0opa. 3aKOHBI UCITYCKAHUS U MOTJIOMICHUSI.
BeposiTHOCTH  3JIEKTPOHHBIX IEPEXOJ0OB M BPEMEHA JKU3HH BO30YKICHHBIX COCTOSHHIA.
XapaKTepI/ICTI/IKI/I CIICKTPAJIBHBIX JIMHUH: TTOJI0KEHHUE B CIICKTPEC, MHTCHCUBHOCTD, MOJIYIIMPUHA.

CrnexkTpbl MOJEKYN; HX 0cOoOeHHOCTH. CXEeMBbl JIIEKTPOHHBIX YpPOBHEW MOJICKYJIBI.
[lpencraBneHne O MOJIHOW JHEPTUM MOJEKYT KaK CYMMBI 3JIEKTPOHHOM, KoJeOaTelbHOW H
BpamareabHoi. OCHOBHBIC 3aKOHBI MOTJIOMICHHS 3JICKTpOMarHuTHOro m3iydeHus (byrepa) um
3akoH wm3nydeHus: (Jlomakuna-IlleiiGe). CBsi3p aHATUTHYECKOTO CHUTHANA C KOHIIGHTpAIMEH
OTIPENIEIIEMOTO COCTUHCHUSI.

Anmnaparypa. Croco6pl  MOHOXpoOMaTH3aUuM  JydyucTod sHepruu. Kiaccudukauus
CHEKTPAIBbHBIX MPHOOPOB WX XapakTepucTHKH. [IpueMHuKH w3nydeHus. VHCTpyMeHTallbHbIC
IIOMCXH. ]_HYMBI 1 OTHOHICHUEC CUTHAJI-IIYM; OLICHKaA MUHUMAJIbHOTO aHAJIUTUYCCKOI'0 CUTHAJIA.



6.1. MeToabl aTOMHOI ONITHYECKOH CNIEKTPOCKOMUH

ATOMHO-DMHCCHOHHBIIT  MeToA.  VICTOUHMKM  aToMHU3allud ¥ BO30YXKICHHUSA:
JJIEKTPUYECKUE paspslbl  (IyroBble, HWCKPOBBIE, TIOHI)KCHHOTO JIaBJICHHs), IUIaMEHAa,
IJIa3MOTPOHBI, MHAYKTUBHO-CBS3aHHAS IUla3Ma, JIA3€pbl; HX OCHOBHBIE XapaKTEPUCTUKH.
duznueckre ¥ XUMUIECKHUE TPOIECChl B ICTOYHUKAX aTOMU3AINH U BO30OYXKICHUSI.

Crnektporpaguueckiii M CIEKTPOMETPUYECKHI METOAbl aHalu3a, UX OCOOEHHOCTH,
obnmacti mpuMeHeHus. KadecTBEHHBI W KOJMYECTBEHHBIM aHAJIM3 METOJOM SMHCCHOHHOU
cnektpoMeTpun Tuiamenu. OCHOBHas ammaparypa: criekTporpadsl, KBaHTOMETphI. [l1ameHHbIe
dbotomeTpbl U CcneKTpoPOTOMETPhl. METpPOIOTHYECKHNE XApaKTEePUCTHKH W aHAIMTHYECKHE
BO3MOKHOCTH.

AToMHO-du1yopecueHTHBbII MeToA. [IpuHiun MeTona; 0cCOOEHHOCTH U IPUMEHEHHUE.

ATOMHO-a0COpPOLMOHHBII MeTOA. AToMH3aTOpHl (TUIAMEHHBIE U HETUIAMEHHBIE).
Hcrounnku u3nydeHus (JIamIbl ¢ TIOJIBIM KaTOJIOM, UCTOYHHKHU CIUIOIIHOTO CIEKTpa, Ja3ephl),
uX xapakTepucTuku. CrnekTpaibHble U GU3HKO-XUMHUYECKHE TTOMEXH, CIIOCOOBI UX YCTPaHEHHUS.
Mertposioruueckue XapakTepUCTHUKU, BOZMOXHOCTH, MPEUMYIIIECTBA U HEJIOCTATKU METOJa, €ro
CpaBHEHHE C aTOMHO-IMHUCCHOHHBIM METOOM.

[Ipumepsl  MpakTHUUECKOTO  MPUMEHEHHsS  aTOMHO-DMHUCCHOHHOTO W aTOMHO-
a0bCOpPOITMOHHOTO METOTIOB.

6.2. MeToabl AaTOMHOI pEeHTT€HOBCKOM CMIEKTPOCKOMUH

PentrenoBckue crekTpsl, ux ocodeHHOCTH. CIocoObI reHepanuyd, MOHOXPOMATH3AIHNA |
pPETUCTpAllMM  PEHTI€HOBCKOTO  M3JIy4yeHHMs. BHIBI  PEHTr€HOBCKOHW  CIIEKTPOCKOINHU:
PEHTT€HOOMHCCUOHHAs, PpEHTreHoabcopOImoHHas, peHTreHodyopecuenTHas.  [Ipunnun
PEHTT€HOAMHUCCUOHHONW CIEKTPOCKOMUH; PEHTI€HOCIIEKTPAIbHBI MUKpPOAHAIN3 (3JIEKTPOHHBIN
30H1). OCHOBBI PEHTTEHODITYOPECIIEHTHON CTIEKTPOCKOMHH; OCOOCHHOCTH W 3HAYeHHWE METOja
(ObICTpBII HEepa3pyLIAIOIMI MHOTO3JIEMEHTHBINA aHaIU3); TPUMEPHI UCTIOIb30BaHUS.

6.3. MeToabl MOJIEKYJISIPHO ONTHYECKOH CIIEKTPOCKONNH

Mouiekyasipaass  a0copOumoHHasi cnekTpockonusi (cmekrpogoromerpusi). CBs3b
XUMHAYECKON CTPYKTYpPBI COeIUHEHHS ¢ a0COPOIMOHHBIM CrIeKTpoM. DyHKIIMOHATBHBIN aHAN3
no KoieOaTeNbHbIM M  DJIEKTPOHHBIM crhekTpaMm. CBfA3b ONTUYECKOM TIIOTHOCTH C
KOHIIeHTpanueil. OCHOBHON 3akoH cBeTtonoriouieHus. OCHOBHbIE NPUYMHBI OTKJIOHEHHS OT
3aKOHa (MHCTpYMEHTalbHble U (u3uKo-xumuueckue). [loHsTHe 00 MCTUHHOM M KaKyIIeMCs
MOJISIPHOM KO3 (HUIMEHTE MOTIOMICHUS.

CrocoObl  MOJIyUYEHHUSI OKpAILIEHHBIX coeAuMHEeHH. @DOTOMETpUYECKHE aHAIUTUYECKUE
pearenTsl; TpeboBanus k HUM. CrocoObl omnpeseneHus KOHIEHTpAIMK BemecTB. M3mepenue
BBICOKMX, HHU3KHUX ONTHYECKUX IUIOTHOCTeH (auddepeHmanbHplii  MeTon). AHau3
MHOTOKOMIIOHEHTHBIX cucteM. [IpuMeHeHne Merona 1 MCCIEAOBaHUS PEaKlUid B pacTBOpax
(xoMIUIEKCOOOPa30BaHusl, MPOTOIUTUYECKUX, MPOIECCOB arperamnuu), COMPOBOXKIAIOUIMXCS
W3MEHEHHEM CIEKTPOB MOIJIOIIEHUsI. MeTpoloruueckiue XapakTepUCTUKH W aHAJIUTUYECKUe
BO3MOKHOCTH. [IpriMephl MpakTH4YECKOro MPUMEHEHHS METO/IA.

MoJgexkyJsipHasi  JIOMHHECHEHTHAs  CIEKTPOCKONUS. Knaccupukauus  BumoB
JIOMHHECHEHIIMY 0 MCTOYHHKAM BO30YXIEHUS (XEeMMIIOMHHECUEHIHs, ONOTIOMUHECLIEHIIHS,
ANEKTPOIIIOMUHECLICHIINSA, (POTOIFOMMHECHEHIUS U JIP.), MEXaHU3MY U JUIUTEIbHOCTU CBEUEHHUSI.
Onyopecuenuus u gocpopecuenuus. Cxema S6monckoro. 3akon Crokca-Jlommens. [IpaBuio
3epkanbHOM cuMMeTpun JleBmmHa. DakToOphl, BAUSAIONIME HA UHTEHCUBHOCTD JIIOMUHECIICHIINH.
Tymenue momuHecueHun. CriekTpaibHble U QU3UKO-XUMUYeckre nomexu. KonndyecTBeHHBIN



aHAJINU3 JIIOMUHECIIEHTHBIM METOJ0M. MeTposlornueckue XapakTEpUCTUKM W aHAJIUTHUYECKHE
BO3MOXXHOCTH MeToAa. CpaBHEHHE BO3MOXKHOCTEH MOJEKYISpHOH aOCOpOIMOHHON U
JIOMUHECIEHTHOM  CIIEKTPOCKONMM IIPU  ONPEACIECHUU HEOPraHUYECKUX  COEOUHEHMM.
[IpeumymiecTBa JIOMHUHECLIEHTHOM CHEKTPOCKONMU HPU MIACHTU(UKALUU U ONpeAeIeHUN
OPraHUYEeCKUX COCIUHEHUMU.

MecTo U posib CHEKTPOCKONMUYECKUX METOJOB B AHAIUTUYECKOM XUMHUU M XUMHUYECKOM
aHaJIu3e.

7. Teopus m mpakTHKa NpPod00TOOPA U MPOOONOATOTOBKH

[IpencraBUTEIEHOCTE TIPOOBI; B3aUMOCBSI3b C OOBEKTOM W METOAOM aHaimu3a. dakropsl,
OoOyCIIOBJIMBAIOIIME pa3Mep M crmocod oTdopa mpencTaBUTeNbHONH TpoObl. OTOOp TPOO
TOMOT€HHOTO M TeTEepOreHHoro coctaBa. CrnocoObl TONy4YeHHs] CpelHeld NpoObl TBEPIBIX,
KHUJKUX M Tra3000pa3sHbIX BELIECTB; YCTPONCTBA U NPUEMBI, HUCIOJb3YEMbIE IPU 3TOM;
nepBUYHast 00pab0TKa U XpaHEHHUE MPO0; TO3UPYIOIIUE YCTPOUCTBRA.

OcHoBHBIE c1IOCOOBI TIEpeBoja POOBI B PopMy, HEOOXOIUMYIO JUIsl TaHHOTO BUJA aHAJIH3a!
pacTBOpeHHE B pa3IWYHBIX Cpelax; CIEKaHue, CIUIaBICHHE, pa3loKEHUE IMOJ JelCcTBUEM
BBICOKMX TEMIIepaTyp, JaBJICHUs, BHICOKOYACTOTHOTO pa3psiia; KOMOMHMPOBAHHE PA3TMYHBIX
MIPUEMOB; 0COOEHHOCTH PA3JI0KEHHsI OPraHu4IecKuX coennHeHnit. CrocoObl yCTpaHEeHHS U yueTa
3arpsi3HEHUH U MOTEPh KOMIIOHEHTOB MPU MPOOOIIOATOTOBKE.

8. OcHoOBHBIE 00BLEKTHI AHAJIN3A

OOBeKThl OKpYXarolllel Cpelbl: BO3AyX, HIPUPOAHBIE W CTOYHBIC BOJABI, aTMOC(EpHBIE
OCaJIKi, TOYBBI, JOHHBIC OTJIOXXEHHUSA, . XapaKTepHble OCOOGHHOCTH M 3aJa4d HX
aHanu3a.buonoruueckue U MEAMIMHCKUE OOBEKTHL. AHATUTHYECKHE 3a/ayd B 3TOW o0jacTu.
CaHuTapHO-TUTHEHHYECKUA  KOHTpousib.I'eonornueckue  OOBEKTHl.  AHalIM3  CHIJIMKATOB,
KapOOHATOB, KeJe3HbIX, HUKEIb-KOOAIBTOBBIX Py, MOJIUMETAIUIMYECKUX pyI.MeTasuibl, CIIaBbl
U ApYrue MpOAYKTbl METAJUIyprHU€CKOW MPOMBILUIEHHOCTH. OIpeneneHne YepHbIX, [IBETHBIX,
peaKux, 0JIaropoJHbIX METAJUIOB U aHAJIM3 MX CIUIABOB. AHAJIU3 HEMETAJUIMYECKUX BKIFOUEHUN
U OIpeleieHre Ta3000pa3yromux Mnpumeceii B MeTauiaXx. KOHTpoib MeTalTypruuecKux
IIPOU3BOJCTB.ATOMHBIE MaTepHabl. Onpenenenue TOpU, ypaHa, IUIyTOHUS,
TPaHCIUIYTOHUEBBIX  JJIEMEHTOB W  HEKOTOPbIX MpPOAYKTOB jeneHus.Heopranmueckue
coenuHeHus. BemectBa 0co0o0i YMCTOTHI (B TOM 4YHCIE TOJYNPOBOAHUKOBBIE MaTepHAIbI,
MaTepHalbl BHICOKOTEMIIEPATYPHOI CBEPXIPOBOAUMOCTH); ONpPEICICHUE B HUX MPUMECHBIX U
JETUPYIOUIUX MUKPO3JIEMEHTOB. [I0CIIONHBINA U JIOKAJIbHBIN aHAIU3 KPHUCTAIOB M INIEHOYHBIX
MarepuanoB.lIpupoiHble U CUHTETHUECKUE OPTraHUYECKHE BEUIECTBA U 3JIEMEHTOOPraHUYECKUe
COEJIMHEHUs, NoJauMepbl. Buiapl aHamu3a Takux OOBEKTOB M COOTBETCTBYIOLIUNE METOBI.
[Ipumepsl pemeHuss 3a7ad KOHTPOJS OpPraHMYECKUX MpPOou3BOACTB.CHelHanbHble OOBEKTHI
aHaJau3a: TOKCHYHBIE M PAJUOAKTUBHBIC BEIIECTBA, TOKCHHBI B IMILEBBIX IPOMYKTaX,
HapKOTHKH, B3pbIBYAThIE U JIETKOBOCIUIAMEHSIOIINECS BEIECTBA, T'a3bl, KOCMHUUECKUE OOBEKTHI.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' U

[lpn w3ydeHHMM TEOPETHYECKOTr0 Kypca HCHONb3yroTcss meronsl |T - mpumeneHue
KOMITBIOTEPOB JJIsI IOCTYINA K MHTEPHET-pecypcaM, HCIOIb30BaHHE 00YYaIOMUX IPOrpaMM Uit
pacmmpeHuss HMHGOPMALMOHHOTO IO, oOecmedeHuss yaoOcTBa mpeoOpa3oBaHHA U
CTPYKTYpUpOBaHUs HH(OPMAIUH I TpaHCPOpMaLnu e€ B 3HAHUE.

[IpenofHECEHNE TEOPETUYECKOTO MaTEpHalia OCYIIECTBISIETCS C TIOMOIIBIO 3JIEKTPOHHBIX
cpencTB 00y4YeHHs MTPHU HETIOCPEICTBEHHOM MIPOYTEHUH JAHHOTO MaTepuaa JEKTOPOM.



i OLIEHKM OCBOEHMS TEOPETHMYECKOTO MaTepuala CTYACHTaMHU HCHOJIb3YHOTCS
TPaJWLMOHHBIE TUCbMEHHBIE U YCTHBIE KOHTPOJIbHbIE MEpONpUATHS (KOJIOKBHYMBI,
KOHTPOJIbHBIE pabOTHI).

[Ipu ocBoeHuu 1a0OPATOPHOIO MPAKTHUKYyMa CTYACHTaM IpeasiaraeTcsi MHAUBHIyalbHAs
paboTa u paboTa B MaJbIX TPYIINAX, IJ1€ KX/l Moay4aeT CBOE 3aJjaHue.

JlabopatopHble pabOThl BBINOJIHSIOTCA CTYIAEHTAMHM [0 HMHIWBUIYaJbHBIM TIpaduxam
COIJIACHO METOAMYECKUM YKa3aHUSAM K JIAOOpPaTOpHBIM paboTaM, COCTABICHHBIM IO €AHMHOMY
IJIaHy: E€peYeHb BOMPOCOB ISl MOJATOTOBKU K JIaOOpaTOpHBIM paboTam, CYIIHOCTh METOJIUKH,
METO/IMKa MPOBE/ICHUS ONPEAEIEHUs, CIIUCOK JIUTEPATYPHI.

TeopeTnueckue BOMPOCHI, KACAIOIIMECS TOW WM MHOW JIabOpaTOpHON pabOThI TOTOBATCS
CTYJAEHTaMM J0Ma. JIOMOJHUTENBHO JJIs IOMAIIHETO BBINOJIHEHNS AA€TCS HECKOJIBKO 3a4ay JUIs
penieHus u3 yaeOHHKa.

B naGopatopum mnepen kaxaol paboTol TpernogaBaTeneM TPOBOJIUTCS JOMYCK K
nabopaTtopHoii paboTe B BHJIE€ YCTHOTO OMpPOCA CTYAECHTOB M MPOBEPKOW JOMAIIHETO 3aJaHUS
(20-30 mumn).

CTyneHThl, MOJYYUBIIUE TOMYCK, BHITOIHAIOT Ja00OPaTOPHYIO pabOTy COrJIaCHO METO/IMKE.
Bce paboThl 3aKaHYMBAIOTCS aHATU30M PACTBOpPA C HEU3BECTHOM KOHIIEHTpAIMEH, BBIIAHHBIX
nabopantom. BemonHseTcss He MeHee 3-X MapasiedbHBIX OmpeseneHuid. Pe3ympTaThl
00pabaThIBalOTCSI METOJOM MaTeMaThdeckoi craTuctuku. Odopmisercs oTdeT mo padore.
Pe3ynbrathl aHanm3a M Aomycka K paboTe ONEHUBAIOTCS MPENOoJaBaTeeM IO MATHOAILHOU
CUCTEME.

JlabGopaTopHbIii  MpakTUKyM Kypca  3aKaHYMBAeTCSd  WHAMBHIYalbHOW  y4eOHO-
HCCIIEeIOBATEIbCKOW paboToil 1Mo BBIOOPY MeTOoJa M METOAWKM aHanm3a BemectBa X’ B
peanbHOM 00bBeKTe. 37ech HCHOIB3YIOTCS BCE HM3yYEHHBIE METOAbI W 3HAHHS, MOJyYeHHbBIE
CTYJEHTOM B Kypc€ aHaJIUTUYECKON XUMUHU.

7. IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHHs VISl CAMOCTOSTeJIbHOM

padoThHI 00Y4AIOIIMXCS 10 AUCIUIIIHHE

7.1. Hepe‘leHb'y‘Ie6HO-MCTOI[I/I‘IGCKOFO obecneyeHus JJIA CaMOCTOSATEIbHOMN pa6OTLI

00yJaroIuXxcst Mo JUCIUTIIUHE:

1. OcHoBbl ananuTHueckoi xumun. B 2-x xu. /Tlog pen. FO.A. 3omoroBa. M.: Beicur. mik.,
2005.

2. BacunweB B.I1. Ananutndeckas xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHOBHI aHanUTHYECKOW XUMHUH. [IpakTueckoe pykoBoIcTBO. YueOHOE mocoOue st
By30B. [lox pex. FO.A. 3onoroBa. M.: Beicu. mik., 2001. 463 c.

4 IlpakTukyM 1o GU3MKO-XUMHUECKUM MeToaam aHanuza./Tlox pex. [Terpyxuna O.M. M.:
Xumus, 1989

5.®u3uko-xuMudeckue Metoapl aHanusa. / [lox pea. AneckoBckoro A.U., JI.:Xumus, 1988



7.2. Yka3zanus JJIA 06yqalou11/1xc51 10 OCBOCHHIO AU CIUIIIIMHBI

Taoauma 7.1.
CopepxaHnue caMOCTOATEIBLHOM PadoThI 00yUYaIOIIMXCS
NeNe HanmenoBanue pa3zesa (TeMbl) AUCHUNIMHBI Koa-Bo
n/n 4acoB
1. BBenenue 1
2. MeTtponoruueckne OCHOBbI XUMUYECKOTO aHAIN3a 1
3. THUIbl XUMAYECKUX PEAKIMM B AHAIUTUYECKOW XUMUU 2
4. Metoabl oOHapyxeHus: W uIAeHTU(UKauuu. MeTonbl BBIIENEHUs, pasje- 2
JICHUS] ¥ KOHIICHTPUPOBAHHUS
5. Xpomarorpapuieckue METOIbI aHAIN3a
6. I'paBuMeTpUYECKUI METO aHAIU3A
7. TurpumeTpuyecKre METO bl aHAIH3a 2
8. DJIEKTPOXUMHUYECKUE METOIbI aHATU3A 11
9. CHeKTpOCKONMMYECKUE METO/IbI AaHATIN3a 12
10. MeTo bl aTOMHOM CHEKTPOCKOIINU 12
11. MeToabl MOJIEKYJIIPHON CIIEKTPOCKOITUHN 12
12. Hpyrue pusnueckue METO bl aHATTU3a 12
13. [Ipo6ooT6op n mpobomoaroroBka.OCHOBHBIE OOBEKTHI aHATN3A 12
7.2. Y4eOHO-MeTOAUYECKOE 0O0ecIedeH e 1JIsl CAMOCTOSITeIbHOI padoThl

1. OcuoBbl aHanmutudeckoit xumuu. B 2-x kH. /Tlog pexa. FO.A. 3omnoroBa. M.: Beicm. mik.,

2005.

2. BacunweB B.I1. Amanutideckas xumus, B 2-X kH., M.: JIpoda, 2002.

3. OcHoBbl aHanuTH4eckol xumuu. [IpakTueckoe pykoBoICcTBO. Y4ueOHOe mocodue st
By30B. [lox pex. FO.A. 3onoroBa. M.: Beicu. mik., 2001. 463 c.

4 IlpakTukyM 10 GU3HKO-XUMHUECKUM MeToaam aHanuza./Tlox pex. [Terpyxuna O.M. M.:
Xumus, 1989

5.®u3uko-xuMudeckue Metoapl aHanu3za. / Ilox pea. AneckoBckoro A.U., JI.:Xumus, 1988

8. OueHouHbIe cpeacTBA AJs TEKYLEr0 KOHTPOJISI YCIIeBaeMOCTH 1
MPOMEKYTOYHOI aTTecTalluu

Bonpocwt ona covecedosanusn

06"4”8 60NPOCHL AHATUMUYUECKOTl XUMUU

1. JlaiiTe onpenesieHUE aHATUTUYECKON XMMUU Kak Hayku. Ee mpeamer, 1enu, 3aaaqu.




2. Kak cBsd3aHa Hayka "aHaJIWTHYeCKas XUMH'"' C JKU3HBIO COBPEMEHHOI'O OOILEecTBa
(HaykoM, MPOU3BOJICTBOM, OKPY>KAIOIIEH cpeoi, MeAUIIMHOMN, KaUeCTBOM >KU3HH).

3. Ha3zoBuTe OCHOBHBIE 3TaIlbl Pa3BUTHS aHAJTUTUUECKON XUMUMU.

4. Kak BBl omnpenenuTe aHAIUTHYECKHE 3amadyu (OOHapyXeHHe, WICHTU]UKAINS,
ompejeneHue, TecTupoBanue BemiecTB)? OOBEKTH aHanmu3a (TBEpIbIC, XKHUIKHE, ra3000pa3HbIe,
1a3Ma; Makpo- 1 MUKpO- ; OpraHU4ecKHe U HeopraHuueckue, OJIM3K1e U yJaJleHHbIE).

5. Ilo KakuM IpUHIMIAM KIAaCCUDUIUPYIOT METO/Ibl aHATUTUYECKONW XUMUH (XUMHUYECKHE,
¢usnueckue, Ouonmornyeckue; oOHapyX eHHs, WACHTU(DUKAINM, ONpENeTCHHs; pa3AeleHus U
KOHIICHTPUPOBAHUS; THOPUAHbIE U KOMOMHUPOBAaHHBIE; IPSIMbIE U KOCBEHHBIE METOJIbI)?

6. Meton u meroguka. MeTpoJIOTHYECKHE TTapaMeTpbl METOJIUKHU: MPOJAOJIKUTEIBHOCTD,
TPYIOEMKOCTh, CTOUMOCTH, IPHOOpHOE 00ecTieueHHe.

7. JlaliTe omnpeaeseHUe METPOJIOTHYECKUX XapaKTePUCTUK METOJ0B OMNpEAeIICHUS
(4yBCTBUTENBHOCTb, NpPEAEa  OOHApYKEHHUS, JUANa3oH  ONpPENENSIEMbIX  COJAEp KAHUH,
BOCIIPOU3BOAMMOCTD, IPABUILHOCTh, H30MPATEIBHOCTH).

8. JlaliTe onpeneneHne NOHATUIO aHAIUTUYECKAs CITyK0a.

9. Opranm3zanus aHATUTHYCCKON CIY)KOBI M €€ (DYHKIIMH: KOHTPOJIb TEXHOJIOTHYECKHUX
IPOIIECCOB, MOHUTOPUHT OKPYXArOIIEH Cpebl, 30pOBbS HACEICHUS, CIIy)KOa KOHTpOIS 3a
XpaHEeHUEM MPOAYKIIMU, ONEePATUBHBIM KOHTpoNb. CepTUdUKAIUS TPOAYKIMH U XUMUYECKUN
aHaJIN3.

10. TIpuHunsl yHUDUKAIUY U CTAaHAAPTU3ALNN AHATUTUYECKUX METO/IOB.

11.06ecnieueHre XMMUYECKOTO aHAIN3a: XUMUYECKHE PEAaKTUBBI, KIacCU(pUKAIM, 00IIast
XapaKTEePUCTUKA, CTENIEHb YUCTOTHI, OUUCTKA.

12. Mepnas nocyza, ee rpajyupoBKa.

13. Ananutuueckue mNpuOOpHI: oOIIas XapakTepUCTUKa M TpeOOBaHUS K HHUM; KIACC
TOYHOCTHU, IOBEPKA, I'PaJyupoOBKa, COUETaHNE C MUKpoIpoLeccopamu 1 OBM.

14. Ananutudeckoe MpUOOPOCTPOCHUE, €ro TEeHACHIMH (OJIOYHO-MOMYIbHBIN MPUHIIMII,
aBTOMAaTH3allMsl, MUHUATIOpU3aLus U JIp.)

15. HUcrtounuku wuHPOpMAIIMK TIO  AHAIUTUYECKOM  XMMHU: TEPUOAUYECKAs,
MOHOrpaduueckas, yueOHas JuTepaTypa.

16. MexnyHapoAHblE U OTEYECTBEHHBIE COOOIIECTBA AaHAIUTUKOB. PekoMeHmanumn
HIOITAK no aHanmuTU4ecKOi XUMUH.

Mempwzozuttecrcue OCHO6bl AHATUMUUECKOU XUMUU

1. [lepeuncnure METPOIOTHUECKUE XapAKTEPUCTUKU METOI0B XUMHUYECKOT0 aHaIM3a.

2. YKaXuTe 3KBUBAJICHT, (DAKTOp HKBUBAJICHTHOCTH M MOJSIPHYIO MacCy SKBHBaJICHTa B
CJHEAYIOIIUX PEAKIHUAX:

H3PO4 + KOH = KH2PO4 + Hzo,

HsPO, + 2KOH = K;HPO, + 2H,0,

H3;PO, + 3KOH = K;P0O, + 3H,0,

H.C,0, + 2KOH = K,C,04 = 2H,0,

2KCN + AgNO3; = KAg(CN), + KNO3,

CuSQO, + 2KI = Cul +1/21; + K;SO,,

2KMnO, + 5H,C,0, + 3H,S0O, = K,SO, + 2MnSO, + 10CO, + 8H,0,

4AKMnO,4 + 5As,03 +12HCI =4KCIl + 4MnCl; + 5As,05 + 6H,0,

FeCl; + TiCl; = FeCl, + TiCly,

SnCl, + Fey(SO4) + 2HCI =SnCl, + 2FeSO, + H,SO,.

3. Kakumu cioco6amu MOKHO TIPOBEPUTH NMPABUIILHOCTH aHau3a?

4. B uem oTiMuuMe CIly4ailiHbIX NOTPEIIHOCTEN OT CHCTEMATHUECKUX ?

5. Kakue BenMYMHBI XapaKTepU3YIOT BOCIHPOU3BOJUMOCTH BBIOOPOYHON COBOKYIHOCTH
MAHHBIX XUMUYECKOTO aHajan3a?

6. [lepeunciure KpuTepuu BHIOOpa METO/IAa aHAIIN3A.



7. Uto Takoe aHanmuTuyeckuil curnan? [lpuBenure nmpumepsl aHATMTUYECKUX CUTHAJIOB B
XUMHUYECKHUX M PU3NYECKUX METOJIaX aHaIH3a.

8. 3Havammue udpsl ¥ MpaBuiIa OKPYIIICHUS YHCEIl, BRIPAXKAIOIINUX PE3yNIbTaT aHAIN3A.

9. Enunannpl CH B aHanm3e: OCHOBHBIE, TPOU3BOIHBIC, BHECHCTEMHBIC (9KBUBAJICHT, TUTP,
MOJISIPHOCTb, MOJISIIBHOCTh, HOPMAJIBHOCTh, MacCOBAast KOHIICHTpALUS U Jp.)

11. CnywaliHple DOTpEIHOCTM B  XMMHYECKOM  aHaimm3e. 3akoH [aycca.
BocnpousBogumocTs. CTaTUCTHUECKUE KPUTEPUHU: MATEeMAaTUYECKOE OXKUJlaHUe (TeHepaibHOe
CpellHee U TeHepalibHas IUCIIEpPCHs CIIy4ailHON BETWYMHBI; BHIOOPOYHOE CpelHee, AMcIepcus,
CTaH/IapTHOE OTKJIIOHEHHE, JOBEPUTENIbHAS BEPOSATHOCTD).

12. CuctemaTHyecKue TOTPEITHOCTH XUMUIECKOTO aHam3a. [I[paBMIIBHOCTD M CTIOCOOBI €€
MIPOBEPKH (METOJ CTaHAAPTHHIX 00pa3IOB, CTAHJAPTHBIX T00ABOK, CPABHEHHUS C Pe3yJbTaTaMu
npyroro metoja u 1p.) x orpanuueHusl.

13. IlorpemHocTH OTHAENBbHBIX CTaJAMd M KOHEYHOro pesynbrata. CyMMHpOBaHHE
MOTPENTHOCTEM.

14. Mertponorudyeckoe oOecredyeHUEe KOHTPOJISI COCTaBa BELIECTB M MaTEPHUAJIOB.
ATTecTanus U CTaHAAPTU3ALUS METOAUK. AKKpEAUTAlNs aHATUTUYECKUX JTabopaTopuil.

15. YUto Takoe u30upaTeIbHOCTh MeTOAa?

16. UTto Takoe TOYHOCTh aHaIN3a, KAKMMH BEJIMUMHAMU OHA XapakTepusyercs?

17. Kakue CymecTBylOT CIOCOOBI OMNpEAeNieHUss KOHIIEHTpAllMd Ha OCHOBaHUU
CYIIECTBYIOIIEH 3aBUCUMOCTH MEXKy aHATUTUYECKUM CUTHAJIOM U COJEPKaHUEM KOMIIOHEHTA?

Omoop u noozomoeka npoodvl K ananuzy

. Kakue TpeboBaHus MpebsABISIOT K TeHEpaIbHOM Npo0e aHAIN3UPyEeMOro BeniecTa?
. Uem onpenensercs cocod otdéopa u pazmep mpoosI?
. [IpuBeute mpuMepsl crtoco60B 0TOOPa MPOOKI B MOTOKE KHUAKOCTHU U rasa.
. KakoBel ocobenHocTH 0TOOpa poOkI TBEP/BIX BELIECTB?
. HazoBuTe criocoOb TOMOTeHHU3ANN B YCPEIHEHUSI TPOOBI aHATM3UPYEMOTO BEIIECTBA.
. YKa)XUTe UCTOYHHUKH MOTPELIHOCTEH MpH 0TOOpe MpoObl aHATU3UPYEMOTO BELLIECTBA.
. Kakum 06pa3oM MOXHO ydecTh cojiepskaHue BObI B aHATH3UpyeMoii ipode?
. Kakue ¢akrops! onpenenstor cnocod nepeBeieHus aHaIu3upyeMoit MpoObl B pacTBOp?
Kakumu cBoiicTBaMH JODKEH 00JIamaTh PacTBOPHUTENb, HWCHOJIB3YEMBIA IS
pacTBOPEHUs aHATM3UPYEMO TPOObI?
10. IlpuBequTe nprUMeEpHI MIEIOYHBIX, KUCIIBIX U OKUCIUTENIBHBIX IJIABHEH.
11. Yem oTnmMuaeTcst NUPOJIA3 OT CYyXOIO 030J1€HUs?

Nl R e Y N

06Hapyofceuue HeopZanuvYecCKux KamuoHoeé U AHUOHO6

1. AHamuTHYECKHE peaKIuu, HX OCHOBHBIE XapaKTEPUCTUKHU: HWKHSSA TpaHUIA
ONpeIeNAEMbIX COAEPKaHUM, CEIEKTUBHOCTb.

2. Kakwue BbI 3HaeTe criocoObl yMEHBIIICHUSI HUKHEH TPAHUIIBI OTIPEEIISIEMBIX COACPKAHUN
AQHAJIUTUYECKOMN peakiuun?

3. Ha3zoBute BaxHEMIINE IPUEMBI TOBBIILICHHSI CEJIEKTUBHOCTH AHAIUTHYECKUX PEAKIIUM.

4. CnocoObl BBHIMOTHEHHS] AHATUTUYECKUX PEAKIUi B pacTBopax (KarenbHbIE,
MUPOXUMHYECKHE, MUKPOKPUCTANIOCKOIIUYECKUE, PACTUPAHUS TOPOILIKOB).

5. Xumudeckue crnocoobl 0OHAPYKEHUsI HEOPTaHMUYECKUX HOHOB: CUCTEMATHYECKHUNA XOJ]
aHalM3a KAaTUOHOB (CYIIHOCTb, BO3MOXKHOCTHM M OTpPaHUYEHHUS, 3HAUEHHE B COBPEMEHHOM
aHaJu3e, JCJICHUE Ha CEPOBOIOPOIHYIO, KUCIOTHO-LIEIOYHYIO U JAP. CXEMBI).

6. IpoOHBIi X0 aHAJIM3a HOHOB (CYIIHOCTh, BO3MOXHOCTH U OTPAHUYEHUS).
7. O01iue peakuuu S-, pP-, d-3J1eMEHTOB B JPOOHOM aHAIIU3E.

8. XapakTepHbIe PeaKIuu S-3JIEMEHTOB.

9. XapakTepHble peakiuu P-371€MEHTOB.



10. XapaktepHblie peakiu 0-3JIeMEHTOB.

11. Anroputmsl 1poOHOT0 OOHAPYKEHUS KATHOHOB.

12. Kakue peakuuy Ha aHHOHbBI CUUTAIOTCS IIPEIBAPUTEIBHBIMU?

13. Kak OTKpBITh aHHOH Cng' B IIPUCYTCTBUU aHHOHOB 8032' u 82032'?

14. U300pa3uTe ypaBHCHUSIMHU peakKiinii X011 aHamu3a cMecu annoHos: |7, Br, Cl'.

15. Kakue aHHOHBI HE MOTYT HAXOJUTHCS B KUCIIOM pacTBope?

16. Kakum myrem otkpbiBatoT annonsl NOy, NO3', eciin oHu pUCYTCTBYIOT BMecTe?

17. Kakue aHMOHBI MOHO OTKPBITh AEHCTBUEM MOJW/Ia Kalus B MPUCYTCTBUU Kpaxmana?

18. Anroput™mbl JpoOHOTO 0OHAPYKEHUSI AHHOHOB.

19. KavecTBeHHBIN XUMHUYECKUN aHAJIN3 UCKYCCTBEHHOM CMECH TBEPJIBIX BEIIECTB (COJIEH,
OKCH/JIOB).

20. Kak npoBoAUTCS KaueCTBEHHBIM XMMHYECKUN aHAIN3 CIUIABOB B 3aBUCHUMOCTH OT HMX
tumna?

21. Kak npoBOAMTCSI KAYECTBEHHBIN XMMUYECKUN aHAJIN3 MUHEPAJIOB?

Xumuueckue mecm-memoovt ananuza

1. Kak wucnonb3yroTcss METOABI IUIOCKOCTHOM XpomaTtorpadguu B KaueCTBEHHOM H

HOJIyKOJIMYECTBEHHOM aHAJIN3€ BELIECTB?

2. TlpuBeauTe MpUMEpPHI UCTIONB30BAHUS OCAJOYHOM XpoMaTorpaguu B KAUYE€CTBEHHOM H
KOJIMYECTBEHHOM aHaJIM3E.

3. Yro Takoe XMMHYECKHUE TECT-METO/IbI aHaIU3a?

4. Kakue peareHThl UCTIOJIb3YIOT B TECT-METOaX?

5. Kakue ucnonb3yroT roToBble aHANUTHYECKHE (POPMBI PEareHTOB B TECT-METO1aX?

6. B yem npenMyiecTBa U HeOCTATKU (PU3HYECKOTO CIIOCO0a MMMOOWITN3AIN PEareHTOB
Ha HOCUTENH?

7. THUIIbI HICTIONIB3yEMbIX MATPUIIL JJIsl HAHECEHUSI peareHTOB.

8. B uem mpemmyImiecTBa U HEJOCTATKH XMMHUYECKH MMMOOWIN30BAaHHBIX PEareHTOB Ha
HOCHUTENSX?

9. [IpyHUUMIIBI ONIpEeAEICHHUS] KOHUEHTPAIMN TECT-METOOM.

10. YcTporicTBa st onpeieSIeHUsT KOHIIEHTPAIIUU TECT-METOIOM.

11. Cnoco6s! onpeaeneHus: KOHIICHTPAIIUH TECT-METOOM.

12. Ha3oBUTE€ OCHOBHBIE METPOJIOTUYECKUE XapPaKTEPUCTUKH PE3YJIbTATOB aHAJM3a TECT-
METOJIOM TPH PA3IUYHBIX CIIOCO0AX OMPEISTCHHUS KOHIIEHTPALIUH.

13. KakoBa 4yBCTBUTEIHLHOCTh OMPEIEICHUs KOHIICHTPAIMH TECT-METOJIOM B Pa3IMUHBIX
YCTPOMCTBAxX M crioco0ax aHammza’?

14. Kak ynyumaroT u30upaTesibHOCTh ONPEIEICHNs KOHIEHTPALUU TECT-METO10M?

15. KakoBa TOUYHOCTH OTNpeeaeHus] KOHLEHTPAIUU TECT-METOI0M?

16. HazoBuTe OCHOBHBIE 001ACTH MPUMEHEHHS TECT-METOIOB.

17. Kak mpoBOAUTCS aHAU3 BOJIbI, BO3/1yXa U MOYBbI TECT-METOAAMU?

18. TecT-MeTOABI B KIIMHUYECKOM aHAJIM3E.

19. Ha3oBuTe OCHOBHBIC CIIOCOOBI HM3TOTOBJICHUS TECT-YCTPOUCTB [JISI IKCIPECCHOTO
aHaIu3a.

20. Kak onpenensroT napel TaHoja B BBLABIXAEMOM BO3yX€ TECT-METOJOM?

Ilpumepnuiit Komnaexkm 3a0anuil 0711 KOHMPOJIbHBLIX padom

Tema: BolunciieHUsI B aHAJTUTHYECKOH XUMHH. UyBCTBUTEJBLHOCTh AHATUTHYECKHX
peaknmii. Crioco0bI BbIpa:KeHUs1 KOHIEHTPALliM PACTBOPOB



BapuanT 1
1. UctuHHOE 3HaueHne macchl ocangka paBHO 1,3458 r. Ilpu M3MepeHHM MONYYEHO 3HAUYEHUE
1,3582. Onpenenuts aOCOMOTHYIO B OTHOCUTEIBHYIO IOTPEIIHOCTh U3MEPEHUS.
2. llpenenpHoe pa3baBieHUE MOHOB AIIOMHHHS IIPU MUKPOKPUCTAIIIOCKOMIMYECKOM OTKPBITUU
pasHo 150 000 mMi/r, MUHEMANIBHBIM 00BeM HccaeayeMoro pactBopa paset 0,06 mi. Beruncautsb
OTKPBIBAEMBI MHHUMYM.
3. B xakoMm o6beMe BOJIbI HaJI0 PACTBOPUTH 2 MOJIb THAPOKCHUA HATPHSL, YTOOBI moayuutsb 20-%
pacTtBop?
4. Cxonbko MUUIMINTPOB 0,2 M pacTBOpa MOKHO IPUTOTOBUTH M3 250 MIJI pacTBOpa COJISTHOM
KHUCJIOTHI, uMerortiero TuTp 0,03650 r/mn?
5. CkonbKOo IpaMMOB JuXpomaTa Kajlusi Haao B3sTh sl npurortoBieHus 200 mi pacTBopa,
nmerorero TuTp 0,004904 r/mi1, eciu 3TOT pacTBOP UCIOJIB3YIOT KaK OKHCIUTEIh?

Bapuanr 2
1. OnpenenauTb OTHOCUTENIbHYIO MOTPEUTHOCTh U3MEPEHUST MaccoBOi 101 (B %) cephl B yriie,
eciu BmecTo 3,12 % nomyyeno 3,05 %.
2. l[IpenenpHOE pazbaBiieHHe HOHOB KaJbIns B pacTBope paBHO 50 000 Mi1/T, MUHUMATBHBINA
00BEeM pacTBOpa, HEOOXOAMMBIH IJIs1 OTKPBITHS HOHOB KaJIBIIUS IEHCTBHEM OKcallaTa aMMOHHUS,
paseH 0,03 Mi1. BIYuCIuTh OTKpbIBA€MbIA MUHUMYM.
3. B 270 mn Boast pactBopeno 30 r xyopua Hatpusi. KakoBa maccoBasi 107151 paCTBOPEHHOTO
BeniecTna (B %)?
4. CxoJIbKO TpaMMOB IIEpMaHraHarta Kajusl HaJlo B3Th AJis npurotosieHus 2 i 0,5 H pacTBopa,
€CIIM JaHHBIH PaCcTBOP MCIMOJB3YIOT B KUCIION cpene?
5. PaccuMTtarh TUTP M HOPMAJIbHYIO KOHLIEHTPALUIO pacTBOPa coAbl, ecau B 250 M1 BOABI
pactBopwin 5,3 T 6e3BogHOM Na,COs.
Tema: 3akoH gelicTBHSI Macc KaK OCHOBA Ka4eCTBEHHOI'0 AHAJIM3a

Bapuanr 1
1. Beraucints KoruenTparmio noros H' u CN B 0,1 M pactBope, eciu Koy = 7,2 10%°,
2. BeraucnuTs HOHHYIO cHTy U akTHBHOCTE HoHOB Na* u CI™ B 0,01 M pacTBope NaCl.
3. CKoapKO MOJIEN YKCYCHOM KUCIIOTHI ciaeayeT 100aBuTh K 1 11 1 H pacTBOpa auerata HaTpus,
YTOOBI PACTBOP CTaJ HEUTPAIbHBIM?
4. Onpenenuts pH OydepHoro pactBopa, cogepxamiero 1,1 M rugpokcuma ammonus u 1,1 m
XJIOpHUIa aMMOHHSL.
5. Berauciure mpou3BeIcHHe pacTBOPUMOCTH Xpomara cepedpa Ag,CrOy, 3Hast , uto B 100 M
HaCBILLIEHHOTO pacTBopa ero copepxurcs 0,002156 r.
6. OnpenenuTb KOHCTAHTY M CTENEHb THIPOJIN3a coiu ¢ocdara Kanus Mo TPeThel CTYNEeHU U
pH 0,12 m pacTBOpa 3TOM COMM.

Bapuanr 2

1. Beruucnuth crenens nonnzanuu 0,1 m pactBopa HCN.
2. CKOJIBKO MOJIEH KPUCTAITMYECKOTO alerata Kajaus Heooxoaumo pactBopuTh B 100 mut 0,0375
M pacTBOpa YKCYCHON KHCIIOTBI, YTOObI moyuuTh pH pacTtBopa, paBHsIii 5,437
3. Beruncnuth ]9)aCTB0pI/IMOCTI) OKcaJiaTa KaJlblusl, €CJIM IPOU3BEIEHUE PACTBOPUMOCTH €TO0
paBHO 2,57-10°.
4. Bydepnas cuctema conepxut 0,1 M mypaBbuHON KucioTsl 1 0,1 M hopmuaTa Kamusi.
Onpenenuts pH.
5. Paccuurate crenens ruapoiausa com nepBoi crynenn u pH 0,02 H pacTBopa cynbhuaa
ammonus (NH,),S.
6. Kak mosHO OyJeT ocaxkJieH XpoMaT-HoH B Bujie xpomara cButiia PbCrO, k MomeHTy
BBINAJICHUS 0CaJIKa Cylib(daTa CBUHIA?



Tema: OKHCIANTEIBHO-BOCCTAHOBUTEIbHBbIE (PEIOKC) MPOLECCHI

BapuanT 1
1. K pactBopy, coaepxkamiemy uonsl I, NO;', SZ', n00aBMIIM XJIOpHOU BoJbl. Kakue n3meHnenus
MOXKHO HabOmonaTh? Hamucath ypaBHeHHs peakuuii U 00OCHOBaTh HaIlpaBieHHE HX (cpena
KHCJIast).
2. PaccumrtaTh peOKC-TIOTCHIMAN IEPMaHraHaT-MOHOB MpH KoHueHTparusx [MnO,] = 0,1
Moits/1, [Mn?*]= 0,01 monb/1 1 npu pH pactBopa, paBHOM 7.
3. HanucaTh ypaBHeHHE U 110100paTh KO3()PUIMEHTHI peakiui OKUCICHUS Cyab(uaa MBIIIbIKA
As;S;  KoHIEHTpupoBaHHON a30THOU kKucimoTo HNOj, koTtopas mpu 3TOM TpeBpaiaeTcsi B
okcuz azora NO..
4. Moxuo i cynbdar xpoma Cry(SO4)s okuciuts azotHoi kucioroit HNO3 B H,Cr,07?
5. Hanmcatp ypaBHeHHME peakiu ¥ MoA00paTh K03 pUIMeHTHI mpoliecca OKUCIEHHs Cylbhuaa
Kese3a pa30aBIEHHBIM PacTBOPOM a30THOM KHUCIIOTHI, €CIIM MPOIYKTHI PEaKIuu Fe**, S, NO u
H,0.

Bapuanr 2
1. B xakoM HampaBieHu: OyJeT MPOTEKaTh Peakilvs, eCIM CMEIIaTh PaBHBIE 00BEMBI PACTBOPOB
cojieil omuMHAKOBBIX KOHIeHTparuii (1 moms/im) xmopuaa skenesa (1) u xmopuaa xemesa (I,
xmopua ososa (IV) u xmopunaa osnosa (11).
2. BpruucauTh pepoKC-MOTEHIUAI B pacTBope, B KoTopoMm coxaepxkutcs [MnO4] = 1 mounb/m,
[Mn?*] =1 moms/m u [H'] = 10" moms/.
3. HammcaTh ypaBHEHHe peakuM mepokchma Bogopoxa H,O, ¢ Cr¥* B menounoit cpene.
[Tomo6pate K03 PUITMEHTEI, CUUTAS, YTO Cr¥ — Cro~.
4. MoxHo 1 poBecTH peakiuio okuciaenus Cry(SOy)3 B Cr2072', neiictByst (NHy)2S,0g?
5. Hamucarp ypaBHEeHME peakiuu okuciieHus ImaBesneBoi kuciaotsl HyCyO4-2H,0O pacTBOpOM
NepMaHraHaTa Kausl.

Tema: Kommiekcoo0pa3zoBanue
BapuanT 1
1. OnpenenuTh KOHIEHTpamio HoHoB Zn>*, NHs 1 cTeneHb HOHM3aIHH KOMILICKCHOrO HOHA B 1
M pactBope conu [Zn(NH3)4]Cl..
2. Paccumraiite, oOpa3yetcs in ocagok FeS, ecimu kx 0,2 M pacTBOpY KOMIUIEKCHOTO COSIMHCHUS
cocraBa Ky[Fe(CN)g] mo6aButs paBubiii 00beM 0,02 M pactBopa NaS.
3.Ckonbko rpammoB AgCI pactBoputes B 1 1 1 M pacTBopa ammuaka?
4. KakoBa HavaibHas KOHIEHTparus (Monb/1) pactBopa KCN, B 2 MiI KOTOpPOTO pacTBOPHIH
18,8 mr 6pomua cepebpa u npu 3ToM oOpaszoBaics komiuiekcHbIN HOH [AQ(CN),] ?
5. Tlpou3oiiner nu paspyiieHue komiuiekca, eciu k 0,2 M pactBopy conu coctaBa Na[AgS,0s]
NPWINTH paBHBIA 00beM 0,2 M pacTBopa noauaa Kanusi? OTBET MOATBEPIUTE PACUETOM.
Bapuanr 2
1. K 0,2 m pactBopy CuSO, noGaBuiu paBHBIH 00beM 2 M pacTBOpa aMMuaka. BelUucCInUTh
KOHIeHTpawuio uona Cu®*, ecim cumTath, 9TO B PacTBOPE 0OPA3yIOTCS KOMIUICKCHBIC MOHBI
[Cu(NHg)a]*".
2. O6pasyercs 1 ocafok cyiabduma kaamus, eciud K pactBopy 0,1 M Ky[Cd(CN),4] mobaBuTh
Cynb(pUI-MOH, KOHIIEHTPALIKs KOTOPOTO COCTABISET 2 10°® Moub/n?
3. Beruucnuth HauaapbHYH KOHIICHTPAIHIO (MOJIb/J) aMMHaKa, HEOOXOAUMYIO JUIsl paCTBOPEHUS
2,86 mr AgQCI, Haxomsimerocs B 2 MJI BOJBI.
4. Berauncauts pactBopumoctb ZN(OH), B 1 11 1 M pactBopa NHgs, ecitu B pactBope obpasyrorcs
TOJIbKO KoMILIeKcHbIe HOHbI [ZN(NH3)4]*".
5. Beruuciute pactBopumocTth (Mosib/a) Ni(OH), B 1 1 0,05 M pactBopa amMMuaka, eciiu
0Gpasytores TonbKo komiuekcubie HoHbl [Ni(NHz)g]*'.



KoanyecTBeHHBIN aHAIN3

Tema: I'paBuMeTpruecKkuii aHAIN3

Bapuanr 1
1. Cxonbko MumunutpoB 10 %-Hoit constHo# KucnoTsl (p = 1,049) TpeGyeTcst st pacTBOPEHHUs
0,7500 r BaCOg3?
2. Ckonbko rpammoB BaSO, mnepeiiner B pactBop npu mpombiBanuu ocaaka 200 mu (0,2 m)
JUCTUILTAPOBAHHOM BOIbI?
3. Kakyro HaBecKy HUTpara cepedpa He0OX0IMMO B3ATh JJIs aHAJIM3a COIepKaHMsI cepedpa, eciu
ero ocaxnaroT B Buae AgCI?
4. Kaxkoit oobseM 1,5 H HCI ¢ 200 %-HbIM H30BITKOM MOTpedyeTcs, yToObl pacTBOpuTh 0,2 T
xeneza?
5. CKONBKO JHUTPOB BOABI MOTpeOyeTcs Ui pacTBOPEHHUS MpPHU KOMHATHOM TeMmmeparype 3 T
BaCOs, eciu mpousBeieHuE PACTBOPUMOCTH ITOU COJIM PABHO 8,1:102

Bapuanrt 2
1. PaccumTaTh, CKOJBKO MWUIMJIIMTPOB 2 H pacTBOpa CEPHOM KHUCIOTHI HAJ0 B3ATh A
ocaxaenus 6apus u3 HaBecku 0,5234 r BaCly+2H,0.
2. Ckonpko rpammoB BaSO, mnepeiiner B pactBop mpu npomMbiBanuu ocaaka 200 mia (0,2 )
KUIKOCTH, COJIepKalLeH 10”® moub CEPHOI KUCIIOTHI?
3. Beruncnuth HaBecky kapOoHaTa kanbims CaCO3, HeoOXoauMyro Jutsl mosrydeHus: ocaaka CaO
Maccoii 0,3 T.
4. Kakoit o0beM pactBopa, coaepxariero 200 r H,SOy4 B 1 11, ciieyeT B3sTh, YTOOBI PaCTBOPUTH
0,5 r nuuka?
5.KakoBa Oyznet motepst ot pactBopumocT BaSO,4 B 200 M pacTBOpa mpu OcakJaeHUU Oapus
n30erTkoM H,SO4 B 0,001 Mons/a?

Tema: Turpumerpuuecknii (00beMHbII) aHAIN3
Bapuanr 1

1. B 250 mn Bogsl pactBopunu 0,3180 r xjmopuaa HaTpus. PaccuutaTe TUTPp M HOPMAaJIbHYIO
KOHLEHTPALUIO [TOJIyYUEHHOT0 pacTBOpa.
2. 20 mn1 pacTBOpa XJI0OpUJa Kallisd HEM3BECTHOM KOHLEHTpauuu pearupyet ¢ 23,53 mu 0,02000 v
pactBopa HUTparta cepedpa. OnpeaeuTh HOPMAIbHYIO KOHIICHTPALIUS XJIOpUIA Kaus.
3. BbIYHCHHUTH, CKOJBKO TPaMMOB THAPOKCHAA HATPUS COAEPKAIOCH B PacTBOpE, €CIH Ha
TUTpPOBaHUE ero n3pacxomosano 24,35 mi 0,1020 H pactBopa HySO4.
4. Ha HeliTpanu3auuio pactBopa, cojaepxamero 0,5 r kaycTH4eCKOH copbl, u3pacxoaoBano 20
M 0,5 M pactBopa HCI. Berauciauts maccoByro noimo (%) NaOH B oOpasie.

5. Omnpenenuth TUP pacTBOpa YKCYCHOHM KHUCIOTBI, €CIIM Ha TUTPOBAaHUE 3TOTO PACTBOpA
m3pacxonosano 27,65 mu NaOH, tutp kotoporo coctasisiet 0,004140 r/m.
Bapuanr 2

1. K 550 Mz 0,125 m pactBopa HCI mpubasumu 50 mn pactBopa HCI ¢ turpom 0,02370 r/mu.
BbIuncinuTh HOpMaIbHYIO KOHIEHTPALMIO U TUTP MOJyY€HHOT'O pacTBOpA.

2. 0,3015 r maseneBoit kuciotel H,Cy04-2H,0 pactBopmm B 50 mur Boasl. Ha tuTpoBanme
IOJIyueHHOro pactBopa nomwio 17,81 mn pactBopa rugpokcuna Hatpus. Onpenenurts
KoHIIeHTpanuto pactBopa NaOH.

3.Hagecka cynbduna natpus B 1,9525 r pactBopena B MepHoii konbe Ha 250 mi. K 20 mi sToro
pactBopa npwmrto 40 mi 0,168 H pacTBOpa ona. Ha TupoBanue n30bITKa 012 U3PACXOOBAHO
41,25 mn 0,09520 1 pactBopa THOCYNb(]aTa HaTpus. Beranciante MaccoByto noito (B %) Na,Ss
oOpasrie.

4. Kakyro HaBeCKy SIHTApHOM KUCJIOTHI Ha/I0 B3ATh Ui YCTAaHOBKH TUTpa npubausutensuo 0,4 v
NaOHwmeTomoM OTae/IbHOM HaBECKH, YTOOBI HA THTPOBAHHUE NPUTOTOBICHHBIX U3 HUX PACTBOPOB
pacxomoBanioch He 6osee 20 M yCTaHaBIMBaEMOTO pacTBopa?



5. HaBecky cepebpsnoro cmiaa B 1,3516 r pactBopmin B HNO; u pactBop pazbaBunu 10
o6bema 200 mur. Ha tutpoBanue 15 mu pactBopa norpedoBaiock 17,36 M 0,05000 H pacTBOpa
NH;SCN. Beraucnuts MaccoByto oo (B %) cepedpa B CIuiaBe.
Tema: Meroa KHMCJI0THO-OCHOBHOI'O TUTPOBAHUSA

BapuanT 1
1. Cxombko rpammoB  H,C,04-2H,0 Hamo B3sTh jiis ycraHoBkm THTpa | H pactBopa KOH
METOJIOM OTJIEJIbHBIX HaBECOK, YTOOBI HA TUTPOBAHUE MOJIYYEHHBIX PACTBOPOB PacX0/10BaJIOCH
OKOJIO 25 MJI yCTaHABJIMBAEMOTO pacTBopa?
2. Ha tutpoBanue pactBopa, conepxkamero 3,1580 r TeXHMUYECKOro THAPOKCHUIA Kallusi,
n3pacxoqoBano27,45 ma 1,9655 u pacrsopa HCI. Beraucauts maccoByro nomo (B %) KOH B
oOpasire.
3.K 50 M 0,1 # HCOOH npu6asneno 40 mn 0,1 m pactBopa NaOH . Uemy paBen pH cmecu?
4. HaBecka mpamopa B 0,2834 r pactBopena B 30 mun 0,3933 u pactBopa HCI. Ha turpoBanue
n30bITKa KUCIOTHI u3pacxoaoBano 14,10 ma 0,4409 u pactBopa NaOH. Beruncaute MaccoByro
noito (B %) mpumeceit B o0pasiie.
5. Beruucauts nHAUKaTOpHYIO OmMOKy TUTpoBanus 0,1 M mypaBeunoi kuciorest HCOOH 0,1 m
pactBopom NaOH ¢ meTunoBeM opanxkeBbiM (pT=4).

Bapuant 2
1. Kakyio HaBecky O€3BOAHON COJMM HYXHO B3sITb, 4TOOBI Ha ee TuTpoBaHue a0 CO;
pacxonoBaniock 661 20 M 0,1 1 HCI?
2. Ckompko rpammoB H,SO, comepkutcss B pacTBOpe, €ClU Ha HEWTpaM3aiuio 25 MII €ro
tpedyetcs 24,17 mn NaOH, umeromero tutp 0,004085 r/mn?
3. Paccunrath ckadok tutpoBanus 0,1 m pactBopa NaOH 0,1 u pactBopom HCI B mpenenax
MeXy HeocTaTkoM U u30bITKOM B 0,1 % oT skBHuBasnieHTHOTO KonmuuectBa HCI.
4. HaBecka cBeXeNepeKpHCTaUIN30BAHHON IaBesneBoil kucinorbl B 1,3455 r pacTBOopeHa B
mepHoi konbe Ha 250 mu. Ha tutpoBanue 20 mu 0,09768 1 NaOH pacxonyercs 22,88 wmi
MIPUTrOTOBJIEHHOIO  pacTBopa. JlokasaTb, 4YTO KPHUCTAUIOTHIpAaT IIABEJIEBOM  KHUCIIOTHI
KPUCTAIIU3YETCs C ABYMSI MOJIEKYJIaMU BOJBI.
5. Paccunrath mHAuMKaTOpHyO ommOKy TutpoBanus 0,1 m pactBopa HCI 0,1 M pactBOpoMm
NaOH ¢ ¢penondranennom (pT=9).

Tema: MeToabl pefoKCUMETPUH

Bapuanr 1
1. BbIYMCIMTh KOHCTAHTY DPAaBHOBECHS peakiuu OKucieHus cynbdarta sxenesa (I1) FeSO,
nepmanrasaToM kanusg KMnO,
2. Ckonpko T kpuctautoruapara okcanata amMmoHus (NH;),C,O4 HYKHO OTBECHTH, YTOOBI
npurotoutsb 500 M 0,1 H pacTBOpa ero?
3. BpUHCTUTh HaBECKy TeXHUYECKOTo cynbputa HaTpusi Nap,SOz mo criemyrommM JaHHBIM:
coJepxkaHue ero B obpasue 46 %, mepHas konba Ha 250 mil, JUIsl TUTPOBAHUS B3ATO 25 M
pacTBopa, B Oropetky Ha 50 mur Haiut 0,05200 H pacTBop nepmanranarta kaiauss KMnO,.
4. Ha anHanu3 mocTynwi TEXHUYECKUH HOX, UMEomMi 25 % HEOKHCIAIOIMXCS MPUMECEH.
Paccuntarh HaBecky Hojaa, KOTOPYIHO MOXHO B3BecUTh s aHanuza, ecnu 0,1 H pacTBOp
truocynbdara HaTpust NapS,O3 6bu1 HAUT B OIOpPETKY Ha 25 MiI.
5. Onpenenuts MaccoByto o0 (B %) cynbduaa HaTpus B oOpasie, eciu HaBecky B 4,2000 r
pactBopuiH B MepHOii konbe Ha 500 mut u k 25 mi ero npunwin 50 mut 0,2000 H pacTBopa ioza.
N36bITouHbIH 0 oTTUTpOBaH 46,06 M1 THOCY IB(aTa HaTpus Na,S,03 (K=1,234 x 0,1 H).

Bapuanr 2
1. OnpeieTuTh KOHCTAHTY PABHOBECHS PEaKIMU B3aUMOCHCTBHS oa U cepoBogopoaa HaS.
2. Jlna ycTaHOBIIEHHS KOHLIEHTPAIMK pacTBOpa IepMaHraHata Kajaus HeoOX0JUMO IPUTOTOBUTh
100 M 0,1 u pactBopa okcanata Hatpusi Na,C,O,. CkoiabkO TpaMMOB 3TOH COJIM TpeOyeTcs
OTBECUTH?



3. Ompenenute MaccoByrO A0JII0 (B %) aKTUBHOTO XJIOpa, €CJIM HaBeCcKa OeMMIIbHOM M3BECTH B
0,2004 r pactBopena B Boje W K pactBopy mobaBunn Kl m  H;SO,. BreipenuBmmiics ion
orrutposan 20,04 mi 0,1000 1 pactBopa THOCYb(aTa HaTpust NaxS,0s.
4. Hapecky pyast B 0,2060 T 06paboTany KOHIIEHTPUPOBAHHON XJIOPOBOIAOPOTHOM KHCIIOTOM.
XJop, KOTOpBI 00pa3oBajcsi NMpHU HAarpeBaHMM BO BpPEMS PEAKIMH, MOTJIIOTHIN PAaCTBOPOM
nonuaa kamus. Beigenupmuiics o ortutposanu 0,05200 H pacTBopoM THOCYIb(aTa HATPUS,
3arpatuB 42,53 mu. Onpenenuts MaccoByr noito (B %) okcuaa mapranna (1V) MnO; B atoit
pyAe.
5. OnpenenuTs TUTP pacTBOpa Hoja MO cepe, eCciaM Ha TUTpOBaHUE nouuio 7,82 Ml pacTBopa
1oJia; HaBecka Hopmaiu, coaepsxkaieit 0,02 % cepsl, paBHa 0,8530 1.
Tema: MeToanl ocaskaeHHs M KOMILIEKCO00pa30BaHHA

Bapuanr 1
1. Kakum ycinoBUAM JOJIKHBI OTBEUATh PEAKIIMU, UCIIOIb3YEMBIE B METOJIE OCAXKACHUA?
2. U3 naBeckn NaCl npuroroBunu pactBop B kojioe eMkocThio S00 mi. K 25 M monmydeHHOTO
pactBopa npunmm 50 mit 0,1 H pacTBopa poganuna. Kakosa nomkna 661Th HaBecka NaCl ?
3. K pactBopy 0,2266 r BemecTBa, coaepxkaiiero xjiop, npudaswiu 30 ma 0,1121 # pactBopa
AgNO;, a 3arem wusbeitok AgNO;3 orturpoBamm 0,50 mm 0,1158 ® pactBopa NH;SCN.
PaccunTaTh MpOLIEHT IO Macce XJIopa B aHATU3UPYEMOM BEILECTBE.
4.PaccumuTaiiTe, CKOJIBKO TpaMMOB TpwioHa b morpedyercsa nnst npurorosiaenus 250 mu 0,05 u
pacTBopa.
5. PaccunTtaTh KOHIIEHTPAIIMIO MT'9KB/I MarHus B Boje, eciau npu TuTpoBanuu 100 M BOIBI
TpUJIOHOM b ¢ XpomMoreHom 4depHbIM 110 cuHel okpacku monuio 19,20 mu 0,1012 H pactBOpa
TpwiIoHa b.

Bapuant 2
1. B uem 3akitouaercs CymHocTh Metoga Mopa u ®@onerapaa?
2. Paccuwuraiite HaBecky NaCl, uro6sr npurotosuts 250 mun 0,05 H pacTBOpa, HEOOXOAUMOTO
s yctaHoBkH TUTpa pactBopa AgNOs.
3. Cxompko muwummautpoB 0,05000 v AgNOs; noiiger Ha TuTpoBanue 20 MII pacTBOpa,
nonydenHoro pactsopenuem 0,1052 r NaCl B Boge?
4. Jlna onpenenenust kanpuus U maraus B3sTto 2,0850 r MuHepana M pacTBOPEHO B MEpPHOMU
kos0e Ha 250 mu. Ha tutpoBanue 25 mi 3toro pactBopa uzpacxonoano 11,20 mu 0,05240 u
pabouero pactBopa TpuioHa b, a Ha TutpoBanue 100 mut (rocie oTaeneHus Ca2+) nouwto 21,65
MJ1. Berancnute MaccoBbie 1071 (B %) Kalblldsg U MarHus B o0Opasiie.
5. Ckonbko rpaMmoB TpuiioHa b Hajo B3sATh 11 npurorosinenus 2,5 1 ~ 0,1 H pactBopa?

Kpumepuu oyenku omeema cmyoenma npu bltnoJiHeHUU KOHMPOIbHOU

pabomul
Ouenka TpeOoBaHus K 3HAHUAM
OTJIIMYHO IIPUBEJICHBI IOJIHBIC NPABWIbHBIE PEIIEHHs, OTBETHI I'PAMOTHO
apryMEeHTUPOBaHbI
XOpOLIO JONYIIEHbl HE3HAYUTENIbHbIE IIOIPEIIHOCTH IIpU OTBETaX Ha

BOIIPOCHI, apryMeHTalus Obla HE MOJHOM

YAOBJIETBOPUTE B oTBeTax Ha HEKOTOpbIE BOIMPOCHI TOMYUICHBI TPYObIe OIIMOKH,
BHO 4acTb BBIBOJIOB HE AapryMEHTHMpOBaHAa WJIM apryMEHTHpOBaHA
HEMPaBUIILHO



HEYJOBJIETBOPHUT Otsetol Ha 50 U Gosiee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
€JIbHO BBIBOJIOB HE ApTr'yMEHTHUPOBAHbI WM apT'yMEHTUPOBAHBI HEMTPABUIILHO

IlIpumepnvie sapuanmol mecmoevix 3a0aHUN
Tecr 1
1.B 4eM CyIIHOCTH I'PABUMETPUYECKOI0 METO/Aa aHAJIM3A.
1. OnpeneneHne KOJIMYECTBEHHOTO COACPKAHMSI XUMUYECKUX AJIEMEHTOB B
COCINHEHUSX.
2. OnpeneneHre 00HEMOB KaK OINPEIEIIEMOro BEIECTBA, TAK U peareHTa.
2. Kakumu ctagusiMu Xapakrepu3yeTcsi KpUCTANJIM3ALHA.
1. Obpa3oBaHKEM 3apOJIBIIIEBBIX HEHTPOB KPUCTAIUIN3ALMH U JATBHEHIIINM UX POCTOM;
2. O06pa3oBaHHEM MEJIKUX KPUCTAIIJIOB U POCTOM KPYITHBIX.
3.Yro siBasieTcs NPAaBHJIBHOCTHIO aHAJIM3A?
1. PazHOCTh MEX/1y MOJTy4Y€HHBIMH PE3YJIbTATOM U UICTUHHBIM MJIM HauOOJIee J10CTOBEPHBIM
3HAYEHUEM.
2. OTHO1IEeHHEe aOCOMIOTHOM OMMOKHM K HCTUHHOMY 3HAUEHHIO.
4. THTP - ITO: .
1. @=Mya/Mypa 100%
2. CM:n/V
3. T=m/\V
5. YTo TaKoe HHAUKATOPHOE OIINOKA TUTPOBAHMSA?
1. ITorpemHoCTh, KOTOpask BBI3BIBAETCS HECOBIAJACHUEM NIOKA3aTENsl TUTPOBAHUS
HCIOJIb3YEMOT0 HHJUKATOpa ¢ BEIMYMHON pH B TOUKe SKBUBAJIEHTHOCTH.
2. Okpacka MeHsETCs B ONpeAeIieMOM HHTEpBalle 3HaueHuil pH He cTporo B Touke
HKBHUBAJIEHTHOCTH.
6. TuTpuMeTPpUYECKHI MeTO/l AHAJIM3Aa OCHOBAH HA Ol pe/ieIeHUM:
a - Macchl UCCIIEYEMOI0 BEILECTBA;
0 - oObema peareHTa, U3pacXo0BAaHHOIO HAa PEAKIIHUIO C UCCIIEAYEMbIM BEILIECTBOM;
B - KOJIMYECTBEHHBIX U3MEHEHUN (PU3UYECKUX CBOWCTB CUCTEMBI

7. MoOMEHT 3KBHMBAJICHTHOCTH B KOMILJIEKCOHOMETPHH YCTAHABJIUBACTCS € MIOMOIIbIO:
a- JakMycoBoil Oymaru;  0- eHondTanenHa; B- METAJUIOXPOMHBIX HHAUKATOPOB
8. KonuecTBo cBs3ell ¢ KOMILIEKC000pa3oBaTeieM Ha3bIBAIOT:

a- TUJIPATHBIM YHCIIOM;

0- KOOPAMHALIMOHHBIM YHCIIOM;

B- UHCJIOM 3aII0JIHEHHUS

9. B kKoMIJIEKCOHOMETPHUH B Ka4yecTBe JUTAH/IA Yallle BCero HCMoIb3yoT:
a- aMMHaK
0- IIaBEJIEBYIO KHCIIOTY
B- TpUJIOH b
10. O0pa3sywieecsi KOMILIEKCHOE COeJUHEHNE HHANKATOPAa ¢ KATHOHOM MeTaJjljla MeHee
NMPOYHOE , YeM KOMILJIEKC ITOr0 ke MeTajjia ¢ TpujoHom b, mo3Tomy Tpusion b
BBITECHSIET HHIUKATOP € COOTBETCTBYIOIIMMH H3MEHEHUSIMHU IBETOB 0 YPABHEHHIO:
a- Melnd + HoT? <> MeT? +HInd” + H';
6- Melnd” + H,T? <> MeH,T? +Ind® +
B- Melnd™ + NayH,T <> MeHT +2Na* + H" +Ind*>
11. B ocHOBe MeTO/1a HENTPAJIN3ALMHI JIEKUT XMMUYECKAs PeaKkmus:
1) okuCIUTENHHO-BOCCTAHOBUTEbHAS



2) KoMIIIeKCO0Opa3oBaHus
3) ocaxueHwus
4) KHUCIOTHO-OCHOBHOTO B3aUMOJICUCTBHUSI.

Tect 2
1. KonuyecTBO 0CcaguTelb
1. OmpenensieTcss CoJEp>KaHUEM OMPEACIIAEMOro dJIEMEHTa B UCCIIEyEMOM BEIIECTBE, U OT
BCIIMYHNHBI HABECCKHN aHaHI/ISI/IpyeMOFO BCIICCTBA.
2. Ompenensercs 00beM HCCIEAYEMOT0 pacTBOpa.

2.DaxkTophl, BIUAKIINE HA (POPMY H CTPYKTYPY OCAAKA.
1. Temniepatypa, NOPAIOK U CKOPOCTh OCAXKJCHHUE Pa3IMYHBIX COJIEH B pacTBOPE.
2. KoHueHnTpanus, CKOpocTh, IPUPOIA PEArupyIOLIETO. BEIIECTBA.
3. YUto aBasieTcsl TOUHOCTHIO aHAIU3a?
1. Pa3HOCTH MEXTy MOJIYICHHBIMH PE3YJIHTATOM U UCTUHHBIM WM Haubosee
JIOCTOBEPHBIM 3HAYEHHEM.
2.0Ot1HouIeHNEe a0COTIOTHON OMMOKY K UCTUHHOMY 3HAYCHHUIO.
4. HopmaJjibHasi KOHIEHTPAUMs 3TO:
1. CM:n/V
2.Cn=n/my,.,
3. Cq=m/DV
5. Yto Takoe XxpoMo(OpbI U AyKCOXPOMbI?
1. Oxpacka opraHUYeCKON COCTMHEHHM 3aBUCUT OT HAJIMYHUS B UX MOJIEKYJax
«HOCHUTEJISIMU IIBETA.
2.BemiecTBa yCUIMBAIOLINE HUHTEHCUBHOCTh OKPACKH.
6. B ocHOBe KOMIIJIEKCOHOMETPHUHM JIEKUT pPeaKkIusi:
a- HeMTpanu3aIuu; 0- ocakIeHUS; B- KOMILIEKCOOOPa30BaHUS
- OKUCJICHHUS-BOCCTAHOBIICHUS
7.KomIieKkcHbIEe COeJHHEHHUS COCTOAT U3 KOMILIEKCO00pa3oBareisi (HeHTPAJIbHOI0 ATOMa)

H JIMTaHAO0B. KOMHJICKCOOﬁpiBOBaTe.TIb H JIMT'aHAbI COCTABJIHAIOT:

a- BHelHIO cepy; O- BHyTpeHHIOIO cepy; B- THApaTHYIO chepy
8. UncJio cBsa3eil JUranaa ¢ KoMIiekcoodpa3oBareieM Ha3bIBAKOT:
a- JJUTaHIHOCTHIO; 0- IEHTaTHOCTHIO; B- MOJICKYJIIPHOCTBIO
9. Tpuon b (NayH,T) nuccounupyer B BOAHOM pacTBOpe:
a- NagH,T — 2Na" + 2H" + T*;
6- NaoH, T <> 2Na* + HT, H, T «oH + HT®
B- NagH,T <> 2Na" + 2H" + T
r- NagH,T — 2Na" + H T, HoT? <> H + HT
10. Ecau Tpuyion b o0pa3yer ¢ kaTuoHoOM Me?* Gostee NMPOYHOE COeJMHEHHE N0 CPABHEHHU IO
¢ KoMIIeKkcoM Me®" ¢ HHIMKATOPOM, TO MPUMEHSIIOT:
a- METOJI PSIMOT'0 TUTPOBAHUS;
0- MeToa 0OpaTHOTO TUTPOBAHUS,
B- TUTPOBAHUE 3aMECTUTEIIS
11. TurpoBanue- 310:
1) xoHTpONUpYyeMoe 106aBIeHIE paboyero pacTBopa (TUTPAHTA) K aHAIU3UPYEMON CHCTEME
2) nobaBieHNE PacTBOpa aHATM3UPYEMOTO BEIIECTBA K PACTBOPY U3BECTHOM KOHIICHTPAIIUU
3) npousBoIbHOE 1OOABIEHNE CTAaHAAPTHOTO PAcCTBOPA B MPUCYTCTBUU MHIUKATOPA JI0
M3MEHEHHSI OKPACKH.
Tecr 3
1. TpeGoBanue npeabsBIsieMble K BeCOBOil (opme:
1. Manas pacTBOpUMOCTB He Ooee l~10'7-10'8M0JIL/J1.oca;[0K JIOJDKEH OBITH



KPYIMHOKPUCTAJUIMYECKHM.
2. TouyHOE COOTBETCTBHE COCTABA XUMHUUECKOU (hOpMYIIe, JOCTATOUHAS XUMHUECKas
YCTOMYHMBOCTb.
2. Jlnst mostyyeHusi KPYMHOKPHCTALINYECKHX 0CAKOB, HE00X0AMMO:
1.OcaxxaeHne BeCTH U3 OTHOCUTENBHO Pa30aBICHHBIX PACTBOPOB, U3 TOPSUUX
pacTBOpoB MpuiMBaTh. OCauTENb TIOCTETICHHO TP MOMEIIMBAHUE TTOTYIYEeHHBIE
OCaJIKU JOJKHBI HEKOTOPBIE BPEMsI IIOCTOSATh.
2. OcaxJeHne BECTH U3 KOHIICHTPAIMN PACTBOPOB M3 TOPSYUX PACTBOPOB, OCATUTEIH
NPWINBATH BEIIECTBA, CIOCOOCTBYIOIINE OCAIKA.
3. Kakyio omn0Ky Ha3bIBalOT a0COTIOTHOM ?
1. Pa3HOCTh MEXAy MOJTY4EHHBIMHU PE3yJIbTaTOM M UCTHHHBIM WM Hanbosee
JIOCTOBEPHBIM 3HAYEHHEM.
2. OrtHouIeHre abCOTIOTHON OMMOKY K UICTUHHOMY 3HAYCHUIO.
4. MoJsijibHasi KOHIIEHTPAIUsl ITO:
1. ©=Myp/M,p, 100%
2. CM:n/V
3. Cm=n/M;_y
5. Kakwue pakTOopbl BIUAIOT HA MOKA3aHUS HHIAUKATOPOB?
1. Oxkpacka nHIMKaTOpa AOJKHA OBITH XOPOILIO 3aMETHOM, IIBET MHUKATOpa
JOJIKEH PE3KO M3MEHsETCsl B HeOOIbIIoM uHTepBaie pH, namenenue
OKPACKH JIOJDKHO OBITh 00paTUMBIM.
2. dukcupoBaHHE TOUYKH SKBUBAJICHTHOCTH.
6. UccaenyeMbIM pacTBOPOM B KOMILJIEKCOHOMETPUM SIBJISIETCS] PACTBOP:
a- KUCIIOTBI; 0- menouu; B- COJIU
7. Komiuiekcoo0pa3oBaTeib M JIMTAHbI CBA3aHbI:
a- TOHOPHO-aKIENTOPHOU CBA3BIO;
0- MOHHOH CBS3LIO;
B- BOJIOPOJHOM CBS3BIO
8. luccouuanusi B BOAHBIX PACTBOPAX KOMILIEKCHBIX COeIMHEHUI HA BHYTPEHHIOI0 U
BHEIIHIOIO c(hepbl NPOUCXOAUT MO TUILY:
a- CWJIBHBIX 2JIEKTPOJIUTOB;
0- c1a0bIX ANEKTPOJIUTOB;
B- TOJIBKO TP HarpeBaHUH
9. B BoaHOM pacTBope ¢ KaTHoHaMu Me’" IIponcxoauT npouece, ONHChIBAEMBbIii
yYPaBHEHHEM::
a- Me** + HoT? — MeT? + 2H";
6- Me”* + NagH,T <> Me H,T +2Na";
B- Me®* + H,T> — MeHT + H'
10. PacyeTsl B KOMIIVIEKCOHOMETPHUH NPOBOJSATCS HA OCHOBE:
a- CJIeACTBHS U3 3aKOHA SKBUBAJICHTOB, T.€. YUCJIO MOJIb YKBUBAJIEHTOB TpHJioHa b u
OTIpeNIeIsIEMOTO BEIIECTBA PABHEI,
0- paBeHCTBa 00BEMOB PacTBOPOB TpuiioHa b 1 onpenensiemMoro BemecTsa;
B- PaBEHCTBA KOHILIEHTPAIM pacTBOPOB TpHIIOHA b 1 onpeensieMoro BemecTsa
11. Kosmm4yecTBeHHbIE pacyeThl NP TUTPOBAHUYN OCHOBBLIBAIOTCS HA 3aKOHE
1) coxpaneHust Macchbl
2) SKBUBAJICHTOB
3) MOCTOSIHCTBA COCTaBa

Tect 4
1. TpeGoBanue npeabsBIAsieMble K 0OcaxaaeMoi popme.
7 .
1.Manas pactBopumocTh He 6ostee 1-107'-10 SMOJ'IL/J'I.OCEII[OK JIOJIKEH OBITH



KPYNHOKPHUCTAJIITMYECKHUM.
2.To4yHOE COOTBETCTBHE COCTaBa XUMUUECKOH (opMyJie, TOCTATOUHASI XUMUYECKast
YCTOMYHMBOCTb.

2. Kakue om0y Ha3bIBaeTCA CHCTEMATHYECKUMH CIy4aHHbIMH ?

1. Omubxa MOXXET UIMETh Pa3MEPHOCTb U3MEPSAEMBIX BEIMUUH HEU30EKHBIM IIPH
J000M OTIpe/IeTICHUH.

2. Tlpu npoBeneHuu aHanu3a MpooObl B pa3HbIX Jabopatopusix. [lorpemHocT, 01MHAKOBEIE
0 3HAKY M BIUSIOMINE HA PE3yIbTaT B CTOPOHY €0 YBETHUCHHS, THOO B CTOPOHY
YMEHBIICHUSI.

3.YTo siBJsieTCS] YYBCTBUTEIbHOCTHIO aHAIM3a?

|.MunnmainbHas onpenenseMas KOHIEHTpalus BEIECTBA.
2.BAn30CTh MOJy4aeMoro pe3yabTaTa K HCTUHHOMY.
3. XapakTepucTruKa BOCIIPOU3BOIUMOCTb ONPEIEICHUS OT OIbITA K OIBITY.

4.11poueHTHAsi KOHLEHTPALMS 3TO:

1. ©=Mya/Mppa 100%
2.CM:n/V
3. Cn=n/my_,
5.YT1o Takoe nmokasareiib, 1 KAKOro ero 3HaueHue Turpopanue pH?
1.Bennuuna pH, npu KoTOpo# 3aKkaHUMBAIOT TUTPOBAHUE C TAHHBIM
HUHAUKATOPOM.
2.WnTepBan Mexay AByMs 3HaueHUsIMU pH, B KOTOpOM OyAET MPOUCXOIUTh
IIOCTENIEHHOE U3MEHEHUE [IBETa UHIMKATOpa

6. PaGounM pacTBOpOM SIBJISIETCH PacTBOP:
a- 1IeJI04H; 0- KOMIUIEKCOHA; B- KUCIIOTBI
7.Ecniu BHYTpeHHsAs cepa uMeeT 3apsil, TO B COCTAB KOMIIJIEKCHOI'0 COeIMHEHUS] BXOAAT

NMPOTHBOMOJIOKHO 3apsi’KeHHbIE HOHBI, KOTOPbIE COCTABJIAIOT cdepy:

a- BHELIHIOO; 0- BHYTPEHHIOIO; B- TUJPATHYIO
8. lncconuanus BHyTpeHHell cpepbl NPOMCXOAUT:

a- HeoOPaTUMO;

0- o0paTUMO M CTYIEHYATO;

B- II0J1 J€UCTBUEM DJIEKTPUYECKOIO TOKA

9. B KOMIJIEKCOHOMETPHH Ol pe/iesieHue 00IbLIIMHCTBA KATHOHOB NMPOBOIAT 00bIYHO B:
a- HEUTpaJbHOU Cpele;
0- B aletaTHOM Oydepe ,
B- B aMMHa4HOM Oydepe

10. TpujoHOMETpHSI HCIIOJIb3YeTCs IJIsl ONpeaesIeHUsI:
a- o011Ie )KECTKOCTH BOJIbL,
0- comep KaHus KUCIIOTHI B MOYE;
B- COJICPIKaHUsI MICJIOYU B KPOBH

11. MossipHasi KOHIEHTPAIMsl BEeIeCTBA MOKA3BbIBAET CKOJIBKO MOJIb BelleCTBA
COJIEPIKUTCS B:

1) 100mn pacTBOpa



2) lx1 pactBOpa
3) 1kr pacTtBOpa.
Tecr S
1.B 4eM CyIIHOCTH I'PABUMETPHYECKOI0 METO1a aHAJIM3A.
1. OnpeneneHne KOJIUYECTBEHHOTO COAECPKAHMS XUMUYECKUX AIEMEHTOB B
COEIMHEHUSX.
2. Onpenenennre 00bEMOB, KaK ONPEAEIIEMOro BEIIECTBA, TAK U PeareHra.
2.DakTopsl, BIUAKIINE HA (POPMY U CTPYKTYPY 0CA/AKA.
1. Temneparypa, MOPsIIOK U CKOPOCTh OCAXKICHUE PAa3JINYHbIX COJIEH B PaCTBOPE.
2. KoHueHTpanus, CKOpoCTh, MPUPOJA PEarupyroiero. BemecTBa.

3.Kaky1o omin0Ky Ha3bIBalOT a0COIOTHON ?

1.Pa3HOCTh MEXy MOYYEHHBIMH PE3YIbTaTOM M UCTUHHBIM WIJIH HanboJsee
AOCTOBCPHBIM 3HAUCHUCM.
2.0THOIIEHNE a0COFOTHOM OMMOKH K UICTUHHOMY 3HAYCHHUIO.
4. HopmasibHasi KOHIEHTPaUMs 3TO:
1. CM:n/V
2.Cn=nImyp.yy
3. Cg=m/2V
5 .Kakue ¢axkTopbl BJAMSAIOT HA IOKa3aHUSI HHANKATOPOB?
1.Okpacka uHIUKaTOpa AOJDKHA OBITH XOPOIIIO 3aMETHOM, I[BET MHIUKATOPA
JIOJKEH PE3K0 U3MEHsIEeTCsl B HEOOIbIIOM HHTepBasie pH, n3MeHnenue
OKPACKH JIOJKHO OBITH 0OpaTHUMBIM.
2.(DI/IKCI/IpOBaHI/I€ TOYKH 3KBHUBAJICHTHOCTH.
6. B xauecTBe HCXOJHBIX BelIECTB B KOMILIEKCOHOMETPHHU HCIOJIb3YIOT XUMUYECKH
YUCTBIE:
a- XJIOpUJ Maruusi; O- TUIPOKCH] HATPUS;  B- IIABEJIEBYIO KUCIOTY
7. BHyTpeHHsfl M BHeIIHAA cepbl CBA3AHBI:
a- TOHOPHO-aKIENTOPHOU CBA3BIO;
0- MOHHOH CBS3LIO;
B- BOJIOPOJHOM CBS3BIO
8. Muccoumanusi BHyTpeHHeii cepbl yBeJIMUHBAETCH:
a- C TIOHI)KEHUEM TeMIIepaTyphl;
0- ¢ yBeJIMUEHUEM KOHIIEHTPAI[MH KOMILJIEKCHOTO COEIUHEHMS;
B- C YBEJIMUEHHEM pa30aBIeHUS
9. B BOAHOM pacTBOpe HHAMKATOP IPHOXPOM YePHBIi AUCCONMUPYET B IBE CTYNEHHU:
1) NaHInd - Na* + H,Ind",
2) HpInd” <> H* + HInd*.
TI0CTIE Yero ¢ KaTnoHaMu Me®* porcXoauT peaKis:
a- HInd” + Me** <> Melnd + H';
6- HyInd + Me®* <> MeHInd + H';
B- NaH.Ind + Me®* <> MeHInd + H" + Na*
10. Ilpu cayvaiiHOM nonaiaHUM aMMHAYHOr0 Oydepa B ri1a3 (1eJ1049HasA cpea) HA/I0
NPOMBITH IJ1a3 00JIbIIUM KOJIUYECTBOM XOJI0HOH BOJBI U:
a- HaJIOKUTh MapJIEBYIO MOBA3KY;
0- IPOMBITH PACTBOPOM CO/IBI;
B- IPOMBITh PacTBOPOM OOPHOM KUCIIOTHI
11.DKBHBaJICHT BeleCTBA - ITO:
1) peanpHas yacTula BEIIECTBA, KOTOPas B IaHHOM peakliiy YKBUBAJIECHTHA OJHOMY HOHY
BOJIOPOJIa MJIA OJTHOMY DJIEKTPOHY
2) yciIoBHAs YaCTHIIA BEIIECTBA, KOTOPAsl B JAHHOW PEaKIINU SKBUBAJICHTHA OJJHOMY HOHY



BOJIOPOJIa WJIK OJTHOMY DJIEKTPOHY
3) peanpHas WIM yCIOBHAsI, KOTOpas B JaHHOW peaKIMK SKBUBAJIEHTHA OJJHOMY HOHY
BOJIOPOJIa WJIM OJTHOMY 3JIEKTPOHY.

I(pumepuu OUEHKU omeema cmy()enma npu 6blNOJIHEHUU MeCmoeblx 3a0anuil

Onenka

OTJINYHO

XOPOIIIO

YAOBJICTBOPUTEII
BHO

HEYJIOBJIETBOPUT
€JIBHO

TpeGoBaHus K 3HAHUAM

O1eHKa «OTJIMYHO» BBICTABISETCS CTYJACHTY, €CIIH OH TITyOOKO U
IIPOYHO  OCBOWJI  MNPOTPAaMMHBIM  MaTepHall,  HMCUEPIHBIBAIOIIE,
IIOCJIEIOBATENIBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBS3bIBaTh TEOPHIO C NPAKTUKOH, CBOOOIHO CIpAaBIseTCA C
3aJa4yaMM, BOIIPOCAMM M JAPYTMMH BHJIAaMU IIPUMEHEHHs 3HAHUH,
IIpUYEM HE 3aTPYIOHSETCS C OTBETOM IIPH BHIOM3MEHEHUM 3aJaHUM,
MIPaBUIILHO OOOCHOBBIBAET MPUHATOE PEIICHHUE.

OneHka «XOpoIlo» BBICTABISIETCS CTYACHTY, €CIM OH TBEPIO
3HAaeT MaTepHall, [PaMOTHO U IO CYLIECTBY M3JIaracT €ro, He JOIIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABHIBHO
IIPUMEHSAET TEOPETUYECKUE IOJIOKEHUS MPHU PELICHUN MPAKTUYECKUX
BOIPOCOB M 33]1a4, BIaJieeT HEOOXOAUMBIMU HaBBIKAMU U ITPUEMAMH UX
BBIITOJIHCHMUS.

OreHKa «YI0BJIECTBOPUTEIBHO» BBICTABIISCTCS CTYACHTY, €CIIU
OH MMEET 3HaHWs TOJBKO OCHOBHOTO XapaKTepa, HO HE YCBOHJI €ro
JeTajei, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO  IPaBHILHBIC
(GOpMYIIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIICIOBATCIILHOCTH B
W3JI0KCHHUU MTPOrPAMMHOT0 MaTepualia, UCTIBITHIBACT 3aTPYIHCHHS TIPU
000CHOBaHHUH OTBETA.

OueHKka «HEYAOBIETBOPUTEIBHO» BBICTABISAECTCS CTYACHTY,
KOTOPBI HE 3HAET 3HAYUTEIBbHOW YacTW MPOrPAMMHOIO MaTepuana,
JIOTIYCKaeT CYIIECTBEHHBIE OIIMOKH, UMEEeT 3aTPYAHEHHS IIPU OTBETE Ha
BOMIPpOChl W 00OCHOBaHMM OTBeTOB. Kak mpaBuio, oOreHka
«HEYIOBJIIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MPONODKATh  00ydeHue 0€3  MONMOJHUTEIBHBIX  3aHATHA  TIO
COOTBETCTBYIOLIEN JUCLUIUIMHE.

Ilepeuens 6onpocos K 3auemy
4 cemecTtp

1. Brenenue. IlpenmeT aHaIUTUYECKOW XUMHUHU, €€ CTPyKTypa. MeTononoruyeckue
ACIIeKThl AHAJUTUYECKON XHMHH; €€ MECTO B CHUCTEME HayK, CBA3b C IMPAKTUKOH. 3HAUYCHUE
AQHAJIUTUYECKON XUMHH B Pa3BUTUU €CTECTBO3HAHMS, TEXHUKH, SKOHOMHUKH.

2. OCHOBHBIC aHATUTUYECKUE TPOOJIEMBI: CHIDKCHHE Tpejena 0OHApYKEHHUS; MOBBIIICHHUE
TOYHOCTH M M30MPATENLHOCTH, SKCIPECCHOCTU aHaIM3a; aHajau3 0e3 pa3pylieHus; JTOKaTbHBIN
aHaJn3; TUCTAHIIMOHHEBIA aHanu3. Buael ananm3a.

3. OcHOBHBIE JTamlbl DPA3BUTUS AHAIUTUYECKOM XuMuU. COBPEMEHHOE COCTOSIHUE M

TCHACHIUNU  pa3BUTUA

aHAJINTHYCCKON  XUMHU: HHCTPYMCHTAJIU3allHd, aBTOMAaTHU3alus,

MaTeMaTu3alusl, MHUHUATIOpU3AILUS, YBEJIMYCHHE JOIM (PU3UUYECKUX METOJIOB, IEpexoi K
MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3/JaHUE CEHCOPOB U T€CT-METO/IOB.
4. MeTponoruueckre OCHOBbI XUMUYECKOTO aHAIN3a



5. OCHOBHBIE CTaUN XMMHUYECKOT0 aHayn3a. BeiOOp MeTo/na aHanM3a u COCTaBIIEHUE CXEeM
aHanm3a. AOCONIOTHBIC (0€39TaJOHHBIC) M OTHOCHUTEIBHBIE METOJbI aHAIN3a. AHATUTHYCCKUN
curnan u nomexu. O6beM HHGOPMAIIUK B AHAIUTUIECKOM CUTHAJIE.

6. OCHOBHBIE XapaKTEPUCTUKN METO/IA aHAJIN3A: IPABUIIBHOCTh U BOCIIPOU3BOIUMOCTb,

7. Knaccugukanus norpemHocteil ananuza. CucTeMaTHUeCKUe U CiIydaiiHbIe TOTPEIIHOCTH.
[TorpenmtHOCTH OTAENBHBIX CTAIMI XUMUYECKOTO aHAJIN3a.

8. CrocoObl MOBBINIEHUSI BOCIIPOU3BOJAUMOCTH U TMPABUIBHOCTH aHanu3a. OpraHuszanus u
METOJIOJIOTHSI METPOJIOTHYECKOro 00ecnedyeHHus JesTeNIbHOCTH aHaJUTHYECKOM  CIy»KOBbl.
Axkpenuranus — aHamuTH4YeckuMx — Jabopatopuil.  [loBepka  ammapaTypbl, — aTTecTamus
HECTaHJIaPTHBIX CPEICTB U3MEPEHUIN U METOJIUK aHAJIN3A.

9. Turnbl XUMUYECKHX peaKUUil ¥ MPOIECCOB B aHAITUTHYECKON XHUMHUU.

10. KoHcTanTel paBHOBecHUsl peakiuid v mporeccoB. COCTOSIHHE BEIIECTB B HICATBHBIX U
peanbHbIX cucreMax. CTpykTypa pacTBopuTesned M pactBopa. ConbBaTalysi, HOHU3ALNA,
nucconmanus. [loBegeHue 3MeKTpOIUTOB U HEJIEKTPOJIUTOB B paCTBOPax.

11. Teopus [HeGas-Xrwokkens. Koadpoumuments: axtuBHOCTH. KOHIEHTpanoHHbIE
KOHCTaHThl. OrmucaHue CIOXKHBIX paBHOBecwil. OOmas M paBHOBECHAas KOHLIEHTPALIUU.
VY c10BHBIE KOHCTAHTBI.

12.  KucnotHo-ocHOBHblE peakiuu. (COBpEMEHHbIE MPEACTaBICHUS O KHUCIOTax W
ocHoBaHMsX. Teopusi bpencrema-Jloypu. PaBHOBecMe B CHUCTEME KHUCJIOTAa - COINPSKEHHOE
OCHOBaHHE U pacTBOpUTENb. KOHCTaHTBI KMCIIOTHOCTH U OCHOBHOCTH.

13. BausiHue npupojibl pacTBOPUTENS HA CUILy KUCJIOTHI M OcHOBaHMs. Husenupyromuil u
nuddepermupyrontuii 3pHEeKT pacTBOPUTEIIA.

14. KucioTHO-0CHOBHOE paBHOBECHE B MHOIOKOMIIOHEHTHBIX CUCTEMAX.

15. bydepHubie pacTBOpbl U uUx cBoiicTBa. bydepHas emkocTs. Beruucinenus pH pactBopoB
HE3apsSKEHHBIX UM 3apsyKEHHBIX KHUCJIOT M OCHOBAaHUI, MHOIOOCHOBHBIX KHCJIOT U OCHOBAHMH,
CMECH KHUCJIOT U OCHOBaHUM.

16. Peaxnun komruiekcooOpazoBaHus. THITEI KOMITIEKCHBIX COCIMHEHUH, UCTIONB3yEeMBIX B
aHanutudecko xumun. Kraccuukanus KOMIUIEKCHBIX COEAMHEHHMH IO  XapakTepy
B3aUMOJICHCTBUS METaJI-IMraHjA, IO OJHOPOJHOCTU JIMIaHAa M LEHTPAJbHOTO HOHA
(xommiekcooOpa3oBaTeis).

17.CBolicTBA  KOMILICKCHBIX  COCAWHCHHMM, HMCIOIINEC  aHAJIUTHYECKOE  3HAUCHUEC:
YCTOWYUBOCTb, PACTBOPUMOCTD, OKPACKa, JIETYYECTh.

18. CrynenuaTtoe koMmiiekcooOpa3oBanue. KoanuecTBeHHbIE XapaKTEPUCTUKN KOMIUIEKCHBIX
COCIMHEHUI: KOHCTaHTBhl YCTOWYMBOCTH (CTymeHYatble U oO0mue), ¢GyHKIus oOpazoBaHUs
(cpennee JnMraHgHOE YHCIO), (YHKIHS 3aKOMIIEKCOBAHHOCTH, CTENEHb O0Opa3oBaHUs
KOMIUIEKCA.

19. ®akTophl, BAUAIONINE HAa KOMILIEKCOOOpa30BaHUE: CTPOCHHE IIEHTPAIHLHOTO aTromMa M
JUTaHAa, KOHUEHTpalusi KOMIOHEHTOB, pH, uWoHHas cuma pacTtBopa, TemIeparypa.
TepmoanHamMuueckas 1 KUHETUYECKAsl yCTOMYUBOCTh KOMIUIEKCHBIX COEIMHEHUH.

20. BnusHMe KOMIUIEKCOOOpPa30BaHUs HA PACTBOPUMOCTb COEIMHEHM, KUCIOTHO-OCHOBHOE
paBHOBECHE,  OKHCIMTEIbHO-BOCCTAHOBUTENbHBI  IMOTEHIMAl  CUCTEM,  CTaOMIM3AINI0
pPa3IUYHBIX CTEMEHeH OKuCIeHHsI 37MeMeHTOB. CrocoObl MOBBIMIEHUS YYBCTBUTEIBHOCTH U
n30MpaTeNbHOCTH aHAIM3a C UCIIOJIb30BAHNEM KOMIUIEKCHBIX COEIMHEHUH.

21. OKHMCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLUUU. OJIEKTPOJIHBIM IOTEHLUAN. YpaBHEHHE
Hepncra. CrangapTHsiidl 1 popMaIbHBIA TOTEHIIAAIBI.

22. CBA3b KOHCTAHTBl PAaBHOBECHSI CO CTaHAAPTHBIMU MOTeHIManaMu. HanpaBnenue peakiumn
OKHCJICHUSI W BOCCTAHOBJIEHHsA. PaKTOpbl, BIMSIOIIME HA HAMNPABICHUE OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuui. [loHaTHe o0 CMEIIaHHBIX NOTEHIHaNaX. MeXaHU3Mbl
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMN.

23. Ilponecchl ocakaeHUs: U coocaxicHus. PaBHOBecue B cucteme pacTBop - ocajok. Ocanku
u ux cBoiictBa. Cxema oOpa3oBanus ocaaka. Kpucramimyeckue u aMop@HbIE OCaIKH.



24. YcioBus TOJNYyYEeHHs] KPUCTAUIMYECKHX OCAaAKOB. ['oMorenHoe ocaxiaeHue. CrapeHue
ocanka. [lpuumnbl 3arpssHeHus ocaaka. Knaccudukanus pasivyHBIX BHIOB COOCAXIICHUS.
[TonmoxkurenpbHOE U OTPUIIATEIHHOE 3HAUYCHHUE SBICHUS COOCaXKACHHS B aHanmze. OcoOeHHOCTH
o0pa3oBaHUsl KOJJIOUJHO-JUCIEPCHBIX CHUCTeM. lcnonp3oBaHHWE KOJUIOMAHBIX CHUCTEM B
XUMHUYECKOM aHaJIHU3e.

25. .Metoabl 0OHapyKXeHUS U UACHTUDUKAIIIH

26. 3agauu U BBIOOp MeTO/a OOHAPYKEHHS U UICHTU(UKALIUN aTOMOB, HOHOB M XUMHUYECKUX
coenrHeHUM. JIpOOHBIN 1 CUCTEMAaTUIECKUN aHATTU3.

27. ®dusznueckue MeToIbl OOHAPYKEHUS U UISHTU(PUKAIIMN HEOPraHUIECKUX U OPraHUIeCKUX
BeIIeCTB. MUKpPOKPUCTAJUIOCKOIIMUECKU aHallu3, MUPOXUMHUYECKUN aHan3 (OKpalluBaHUe
IJTAMEHH, BO3TOHKA, 00pa30BaHUE MEPIIOB).

28. KanenbHblil aHanu3. AHAJIN3 paCTUPAHUEM MTOPOIIKOB.

29. MeTtobl BbIICNICHUS, pPa3/IeNICHUsI U KOHIEHTPUPOBAHUS

30. Metonp! axcTpakiuu. Kiaccudukanus. TeopeTuaeckue 0CHOBBI METOJIOB.

31. Metoabl ocaxaeHuss U coocaxjeHus. [IpuMeHeHne HeOpraHMYeCKUX M OPraHu4EeCKUX
PEareHToB AJIS OCAXKICHHUS.

32. Xpomarorpadudeckue metonbl aHammza. Kiaccudukamus meronoB. KaduecTBeHHBIN u
KOJMUYECTBEHHBIN XpoMaTorpaduueckuil aHaums.

33. T'azoBas xpomatorpadus. ['azo-agcopdbunonHas (razo-rBepaodaszHas) u ra3o-KuJIKOCTHAs
xpoMarorpadus.

34.KuaxoctHas xpomarorpadus. Buasl >KuiKocTHON XpomaTorpadpum.

35. HWonooOmennass xpomarorpadus. CrtpoeHne U (HHU3UKO-XMMHYECKHE CBOMCTBA
HOHOOOMEHHHKOB..

36. IlnockoctHass xpomarorpadus. OOmme NpUHIUIBE paszaeneHus. CrocoObl MONTyYeHUS
TUIOCKOCTHBIX XpoMarorpamMM. PeareHTsl IS WX TpOsIBICHUS. bBymaoicnas xpomamoepaghusi.
Mexanusmbl pazgenenusi. [logBmkabie ¢asbl. [IpeumymnecTBa U HEOOCTATKU. [OHKOCIOUHAA
xpomamoepagusa. Mexanuzmbl pazaencHusi. CopOeHTsl W monBrkHbe ¢das3el. OOnactu
MIPUMEHEHHS.

Kpumepuu OUCHKU omeema Ha 3aueme

Ounenka Kpurepun orera

I'mybokoe um xopolnee 3HaHWE W TIOHUMAHHUE TPEAMETa, B TOM

3aureHo -
4yycjie€ TEPMHHOJOTMM M  OCHOBHBIX IOHSATUH; TEOPETHUYECKUX
3aKOHOMEPHOCTEM; (hakTHYEeCKUX JTAHHBIX 00CTOSATETBHBIMH,
JIOTUYECKUI M TPaMOTHBIA OTBET BO BpEMs Cllayu 3a4€Ta; y/eJbHbII Bec
OIIMOOK NMPU KOHTPOJILHOM TECTUPOBaHUU — He Oosee 50%.
Cnaboe 3HaHWE OCHOBHOM TEPMHUHOJIOTHH, TEOPETUUYECKUX
He3aureno

3aKOHOMEPHOCTEH, (paKTUYeCKHX MJaHHBIX, OLIMOOYHBIA OTBET Ha
3a4eTe; yAeNbHBIN BEC OMMOOK MPH KOHTPOJIFHOM TECTHUPOBAHUH —
oonee 50%.
Ilepeuens 6onpocog K IK3ameny

5 cemecTp

1.I'paBumerpuyeckuii meton aHanu3a. CyIHOCTh T'PaBUMETPUUECKOTO aHAIIN3a,
MpEerMYIIecTBa U HEIOCTaTKH MeToza. IlorpemHocT B rpaBUMeTpUueckoM aHaiuze. Oomias



cxemMa onpeneneHuil. TpeGoBaHMs K OCaXaaeMoll W TrpaBUMeTpUYecKod  (opmam.
TepmorpaBumMeTpuYeCKUil aHAIIN3.

2. Mertoas! THTpUMeTpUYeckoro aHanu3a. Kinaccupukanus. TpeGoBanus, npeabsBiIsieMble K
peakuy B TUTPUMETPUYECKOM aHaiu3e. Buabl tutpumerpuyeckux onpeaeneHuid. CrocoOsl
BBIPQKEHUS KOHLIEHTPALUi pacCTBOPOB B TUTPUMETPUH.

3. KucnorHo-ocHOBHOE TUTpoBaHue. [locTpoeHrne KpUBBIX THTPOBaHUSAKHCIOTHO-OCHOBHOE
TUTPOBAHUE B HEBOJHBIX cpefax. KucI0THO-OCHOBHBIE UHIUKATOPBI.

4. OKHMCIUTENIbHO-BOCCTAaHOBUTENbHOE TUTpOBaHuE. [locTpoeHne KpuBBIX TUTPOBAHHUS.

5. MeToapl OKUCIUTENBHO-BOCCTAHOBUTEIBLHOTO TUTpoBaHuA. llepmanranaromerpus.
Omnpenenenne xene3a(ll), mapranma(ll), okcanaros, nepokcuaa Bo10poa, HAITPUTOB.

6. Monometpus u nogumerpusd. Cucrema MOA-UOIU KaK OKUCIUTENb WM BOCCTAHOBUTEIID.
Omnpenenenne apceHUTOB, apceHaroB, kenesa (III), menu(Il), ramoreHuI-MOHOB, TIEPOKCHUIOB,
KHCJIOT.

7. DbpomatoMerpus, LEpHUMETpHs, BaHAJATOMETPUSA, TUTAHOMETPHUS, XPOMOMETPHS.
[lepBuunble W BTOpUYHBIE cTaHAapThl. Mcnome3yemple uHAuKaTopbl. OmnpeneneHue
HEOPraHMYECKUX U OPTaHUYECKUX COCIUHEHUM.

8. OcapurenbHOE TUTPOBAHUE.

9. KoMIIEKCOMETPUUECKOE TUTPOBAHKUE. DIIEKTPOXUMUYECKUE METOBI aHAJIN3A.

10. [lorenunomeTtpus. Ilpsmas norennuomerpust. 3mepenue norenuuana. OOpaTumbie
U HeoOpaTHMble OKHUCIMTEIbHO-BOCCTAHOBHUTENIbHbBIE CHCTEMBl. MHIMKATOpHBIE 3JEKTPOJBIL.
HNonometpust. Knaccuduxanms MOHOCEIEKTUBHBIX DJIEKTPOJOB. XapaKTepUCTUKU
HMOHOCEJIEKTUBHBIX 3JIEKTPOAOB: 3MIEKTpoHas (PyHKIMA, KOI(PDUIUEHT CeNeKTUBHOCTH, BpEeMs
oTkinka. [Ipumepsl mpakTHueckoro mnpuMeHeHus: HoHoMmeTpuu. Ompenenenue pH, HoHOB
LIEJIOYHBIX METAJIOB, FaJIOT€HU/I-MOHOB.

11. IlorennmomeTprueckoe TutpoBanue. Kyimonomerpus

12.Boneramnepomerpus.  AmmepoMerpuyeckoe — TuTpoBaHue. CylIHOCTH  MeETOAA.
WnpukaTopHble 31ekTpoabl. BeiOop moTeHnMana MHAMKATOPHOIO 3JIEKTpoja. Buabl KpUBBIX
TUTPOBAHUS.

13. CnexTpocKkonMuYecKHe METOAbl aHaIu3a. CnexkTpbl aTOMOB. XapaKTepUCTUKA
CIEKTPAJIbHBIX JIMHUM: TIOJIOKEHUE B CIIEKTPE, UHTCHCUBHOCTB, ITOJIYIIMPUHA.

14. Metoasl aTOMHOM ONTUYECKON CIIEKTPOCKOMUUA. ATOMHO-3MHUCCUOHHBIA METO/I.

15. Cnekrporpadguueckuil 1 CHEKTPOMETPUUYECKHIH METO/bl aHalu3a, UX OCOOCHHOCTH,
obOnactu mnpumeHeHus. KadecTBEHHBII M KOJIMYECTBEHHBIM aHAIM3 METOJIOM SMHUCCHOHHOMN
cnekTpoMmerpun miuameHu. OCHOBHas ammaparypa: crekTporpadsl, KBaHTOMETphl. [l1ameHHbIe
(dboToMeTpbl M CHEKTPOPOTOMETPHl. METposoruueckue XapakTepUCTHUKHM U aHAIUTHYECKUE
BO3MOXHOCTH.

16. Teopus u nmpakTHKa TPoO00TOOpPa U TPOOOTIOATOTOBKH

17. OcHoBHBIE criOCOOBI TepeBojia MpoObl B (GopMy, HEOOXOAMMYIO JUIsl JaHHOTO BHJIA
aHalM3a: pacTBOPEHHE B pa3IMUHBIX Cpelax; CIEKaHue, CIUIaBICHHE, Pa3JIOKEHUE IO
JIeCTBUEM BBICOKMX TEMIIEpaTyp, JaBJIEHUS, BBICOKOYACTOTHOI'O pa3psaa; KOMOWHUpPOBaHHE
pPa3IUYHBIX IPUEMOB; OCOOCHHOCTH pAa3JIOKEHHs] OpraHMdeckux coeauHeHuid. CrnocoObl
YCTpPAaHEHUS U y4eTa 3arpsA3HeHUH U MOTePb KOMIIOHEHTOB MPH MPOOOIOITOTOBKE.

18. OcHoBHBIE 00BEKTHI aHaTN3a. OOBEKTHI OKPYKAIOMIEH CPEABL: BO3IYX, IPUPOTHBIC U

CTOYHBIE BOJIbI, aTMOC(EPHBIE OCAJIKH, TOYBBI, TOHHBIC OTIOKCHHS.

19. CnenuanbHble 0OOBEKTHI aHAIN3a: TOKCUYHBIE U PAJUOAKTUBHBIC BELIECTBA, TOKCUHBI B
MUIIEBBIX MPOAYKTaX, HAPKOTUKH, B3PbIBUATHIE U JIETKOBOCIIAMEHSIOLIUECS BEIECTBA, I'a3bl,
KOCMHUYECKUE OOBEKTHI.



IIpumepsbl 3K3aMeHALMOHHBIX OMJICTOB
UHT'YHICKHA TOCYJAPCTBEHHBIN YHUBEPCUTET

IK3aMeHALMOHHBIN Omiaer Ne 1

ITo kypcy «AHAJUTHYECKAS XMMHSI»

IJISE CTYAEHTOB 3 Kypca CHEeNHAJILHOCTH «XMMHUH (0aK)»

Bonpocel. 1. OcHOBHbIE aHAJIUTHUECKUE MPOOJEMBI: CHIDKCHHE TMpenaeia OOHaApYKCHUS,
MOBBIIIIEHUE TOYHOCTH W M30HMPATEIHbHOCTH, IKCIPECCHOCTH aHAJIN3a; aHAM3 0e3 pa3pyIICHUS;
JIOKaJIbHBIM aHaIW3; TUCTAHIIMOHHLIN aHanu3. Buasl aHanuza.

2. KoncranTtel paBHOBecHsl peakuuii u mporeccoB. COCTOSHUE BEHIECTB B HACATBHBIX H
peanbHbIX cuctemax. CTpykTypa pactBoputenieii W pactBopa. ConbBaraiusi, HOHH3AIMS,
mucconpanys. [loBeeHue 3JIeKTPOIUTOB M HEAJIEKTPOJIUTOB B PACTBOPAX.

3. Xpomarorpaduueckue wmeroabl aHanm3a. Kmaccuduxammst mertomoB. KauecTBeHHBIH U
KOJIMYECTBEHHBIN XpoMaTorpapuuecKuil aHaIH3.

buneT paccMOTpeH U YTBEpK/ICH Ha 3aceaHuH Kadeaphl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHT'YHICKHA TOCYIAPCTBEHHBIN YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

[To xypcy «AHAJIUTHYECKAS XUMHSA»

IJI CTYAEHTOB 3 KVpPCa CHeNHAJILHOCTH «XHUMHSA (0aK)»»

Bonpocbl.1. OcHOBHbIE 3Talbl pa3BUTHUSA aHATUTHUYECKOH XUMUHU. COBpPEMEHHOE COCTOSIHHE U
TEHACHIMM DPa3BUTHS AHAIUTUYECKOW XHMMHH: HWHCTPYMEHTAJIM3alMs, AaBTOMAaTU3aLUs,
MaTeMaTH3alusl, MUHUATIOpU3AlMsl, YBEIUYECHHE [ONH (PU3NYECKUX METOJAOB, IEpexon K
MHOTOKOMIIOHEHTHOMY aHAJIM3Y, CO3[JaHUE CEHCOPOB U TECT-METO/I0B.

2. Teopus JleGas-Xrokkems. Koapounments: aktnBHOCTH. KOHIIEHTpalMOHHBIE KOHCTAHTHI
Onucanue CIOXHBIX paBHOBecuid. OOmas M paBHOBECHas KOHLIEHTPAIMM. Y CIIOBHbIE
KOHCTaHTBI.

3. Honoobmennass  xpomarorpadus. CrpoeHue ©  (PU3HKO-XUMHUYECKHE  CBOICTBa
NOHOOOMEHHUKOB..

bunet paccMoTpeH U yTBEpXk/I€H Ha 3aceJaHUH Ka(eapsl

3aB. xkadenpoii, mpodeccop A.M.CanamoB



Kpumepuu OUEHKU omeema Ha IK3aAMeHne

4-pasuipbHas 1IKAJIA

(YpoBeHb
OCBOGHHUS)

Tloka3arenu

Kpurepun

OtnnuHO
(TIOBBIIIEHHBIH
YPOBEHB)

Xopo1o
(6a3oBbIi
YPOBECHbB)

Y 10BIETBOPUTEID
HO
(moporosbIit
YPOBECHb)

HeynosnerBopure
JIBHO

IlomHoTa M3NOKEHUS
TEOPETHUECKOTO
Marepuana;

IlomaoTa 174
MIPaBUILHOCTh
perieHus
MPaKTUYECKOTO
3a7aHus;
[IpaBUIBbHOCTH W/UIU
apryMEHTUPOBAHHOCT
b H3JI0KECHUS
(mocnemoBaTeILHOCTh
JEHUCTBHI);
CaMOCTOSITEIbHOCTD
OTBETA;

Kynbrypa peun;

M T.J.

CTyneHTOM JaH TOJHBIM, B JIOTUYECKOM
MOCJIEIOBATENIbHOCTH Pa3BEPHYTHIA OTBET
Ha TIOCTaBJICHHBIM  BOMNpPOC, T/A€ OH
MPOJIEMOHCTPUPOBAJI 3HAHUA TIPEIMETa B
MOJTHOM 00beMe Yy4eOHOW MPOTpaMMBI,
JIOCTATOYHO rIyOOKO OCMBICJIUBAET
JTUCIUTUINHY, CaMOCTOSTEIIBHO, u
HCUYEPIBIBAIOIIE OTBEYACT Ha
JIONIOJTHUTEIBHBIE  BOMPOCHI,  MPUBOJUT
COOCTBEHHBIC TPUMEPHI TIO TPOOIEMATHKE
IMOCTaBJICHHOTO BOIIpOCa, permi
MIPEIJIOKEHHBIC TIPAKTHYECKUEe 3aaHus 0e3
OIIIHOOK.

CryaeHTOM J1aH pa3BEpHYTHIM OTBET Ha
MIOCTaBJIEHHBIM  BONPOC, TA€  CTYACHT
JEMOHCTPUPYET 3HAHMsI, MPUOOPETCHHBIE HA
JIEKIIMOHHBIX M CEMHUHAPCKUX 3aHATUAX, a
TaK)K€ MOJYYCHHBIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4E€OHBIX MaTepHaJIOB 10
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOJUT IIPUMEPHI, B OTBETE MIPUCYTCTBYET
CBOOOJTHOE  BJIAJICHHUE  MOHOJOTHYECKOU
peYblO, JIOTUMHOCTh U IOCJIEN0BATEIbHOCTh
orBeta. OIHAKO JAOIMYCKAETCs] HETOYHOCTD B
OTBETE. Pemun MIPEAJIOKEHHBIE
MPAKTUYECKHE 3a7aHus C HeOOIbIIUMU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEILCTBYIOLUIUN B OCHOBHOM O 3HAaHHUU
MPOLIECCOB HA3y4aeMoi JHUCUUTUINHBI,
OTJIMYAOIIMNACA HEAOCTATOYHOU TITyOUHOMN
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOMPOCOB  Teopuu, ciabo
chOpMUPOBAHHBIMU  HABBIKAMH  aHAJM3a
SIBJICHUH,  IPOLIECCOB,  HEIOCTATOYHBIM
YMEHHEM  JlaBaThb  apryMEHTHPOBAHHBIE
OTBETHI u MPUBOAUTH PUMEPBHIL,
HEJOCTATOYHO  CBOOOJHBIM  BiaJ€HHUEM
MOHOJIOTHYECKON pPEeYbl0, JIOTUYHOCTBIO M
MOCJIeI0BATEILHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OMIMOOK B
COJIepKaHUU OTBETA " pereHnn
MPAKTUYECKUX 3aJaHUI.

CryneHTOM JaH OTBET, KOTOPBIA COAECPKUT
pan CEPBE3HBIX HETOYHOCTEH,




(ypoBeHB HE
chopMHUpOBaH)

oOHapyXHBaIOIIMM HE3HAHUE MPOLIECCOB
n3y4yaemoit peAMETHOMN obmacrtu,
OTJIMYAIOIIMNCSA HErNIyOOKUM PAaCKPBITUEM
TEMbI, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMHPOBAHHBIMU HABBIKAMHU
aHaJau3a SBJICHUH, IPOLIECCOB, HEYMEHHUEM
J1aBaTh apryMEHTUPOBAaHHbBIE OTBETBHI,
ciabbIM  BJIQJICHHEM  MOHOJOTHMYECKOU
peyblo,  OTCYTCTBUEM  JIOTUYHOCTH U
MOCJICIOBATEIILHOCTH. BriBonl
MMOBEPXHOCTHBI. PelleHre MnpakTHYeCKUX
3aJlaHUil HE BBINOJIHEHO. T.e CTyaeHT He
CIocoOEeH OTBETHTh Ha BOIPOCHI Jaxe MpHU
JOTIOJIHUTENBHBIX  HABOMSIIMX  BOIPOCAX
MIPENOoIaBaTeNs.

W

Ilpumepnas memamuka Kypcoewix paoom

MeTtponoruueckue OCHOBbI XUMUYECKOIO aHAIU3a
TuIbl XUMHYECKUX PEAKIIUN B AHATUTUYECKON XUMUU
MeTtoabl OOHApYKEeHHS U UASHTHPUKAUU. MEeTOIbI BBIICICHHUS, pa3ae-IeHUI

Y KOHLEHTPUPOBAHMS

©ooN A

Xpomarorpadpuueckue METO bl aHAIN3a
['paBumeTpuYeCcKUii METO/I aHAIU3A
TutpumMeTpUUecKre METOIBI aHAJIA3A
SHCKTpOXI/IMI/I'-IeCKI/Ie METOABI aHaJIU3a
CHeKTpOCKONMMUYECKHUE METO/IbI aHAIN3a
MeTOJIBI aTOMHOM CIICKTPOCKOITNH

10 MeTobl MOJIEKYIISIPHOM CTIEKTPOCKOIUU
11. [Ipo6ooT6op u mpobonoaroroBka.OCHOBHbIE 0OBEKTHI aHAIN3A

Kpumepuu oyenku Kypcoeoii padbomul

Ouenka

Kpumepuu oyenku

OT1ian4Ho

paboTa BBINIOJIHEHA B COOTBETCTBUH C YTBEPIKACHHBIM TIIAHOM,
MOJTHOCTBIO PACKPBITO COACPIKaHNE KaXKIOTO BOIIPOCA, CTYIACHTOM
c(hopMyTUpPOBaHBI COOCTBEHHBIE APTYMEHTUPOBAHHBIE BBIBOABI IO
teme pabotel. OdopmiieHre paboThl COOTBETCTBYET
npenbsBisieMbIM TpeboBanusM. [pu 3amuTe paboTsl CTyIEHT
CBOOOJTHO BJIaJICET MATEPUAIIOM U OTBEYAET Ha BOIIPOCHIL.

Xopomo

paboTa BBINOJIHEHA B COOTBETCTBUH C YTBEP)KACHHBIM TJIAHOM,
MOJIHOCTBIO PACKPBITO COAEPKAHUE KaKJI0T0 BOIIPOCA.
HesnaunrensHbie 3ameuanus kK opopmiieHuto pabotsl. [pu 3amure
paboTHI CTYZIEHT BIa/ICeT MaTEpUAIOM, HO OTBEYAET HE Ha BCE
BOTIPOCHI.

YnoBJeTBOPUTEIBHO

pa60Ta BBITIOJIHEHA B COOTBETCTBUH C YTBCPIKIACHHBIM IIJIAHOM, HO
HE MMOJHOCTBIO PACKPBITO COACPIKAHUEC KAXKIOTO BOIIPOCA.




CryneHToM He c/ieTaHbl COOCTBEHHBIE BHIBOJIBI IO TEME PaOOTHI.
I'pyObie HenocTaTku B oopmieHun padboTsl. [lpu 3ammure padboTsl
CTYZACHT cl1abo BJIaJieeT MaTepHajIoM, OTBEUAET HE Ha BCE BOIIPOCHI.

HeynoBierBopureabHo | paboTa BBINOJIHEHA HE B COOTBETCTBUHU C YTBEPXKIEHHBIM IJIAHOM,
HE PacKpHITO cofiepikaHue Kakaoro Borpoca. CTyIeHTOM He
CZIeTIaHbl BHIBOJBI IO TeMe palboThl. [ pyOble HEMOCTATKH B
odopmiiennn padboThl. [Ipu 3ammre paboThl CTYICHT HE BIaJCET
MaTepHUaIoM, HE OTBEYAET Ha BOMPOCHI.

9. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE OhecneyeHune

JTUCIHHILIHHBI

9.1. YueOHas iuTepaTypa
a) OCHOBHAMI.

1. OcHoBel ananuTHdeckoi xumun. B 2-x xH. /Tlox pen. FO.A. 3omoTtoBa. M.: Beici. mik.,
2005.

2. BacunneB B.I1. Ananutnyeckast xumusi, B 2-X kH., M.: [Ipoda, 2002.

3. OcHoBbI aHanmuTH4Yeckor Xxumun. [IpakTuyeckoe pykoBoACTBO. YueOHOe nmocodue 1is
By30B. [log pea. FO.A. 3onorosa. M.: Beicu. mik., 2001. 463 c.

4 IIpakTukyMm 1o ¢pu3uKo-xuMHYeckuM Metofam ananusa./Ilog pex. Ilerpyxuna O.M. M.:
Xumus, 1989

5.®Ou3nko-xuMudeckue MeTo el ananm3a. / [lox pen. Aneckosckoro A.W., JI.: Xumus, 1988

6.YapeikoB A.K. Maremarnueckass oOpaboTKa pe3yiabTaTOB XMUMHUYECKOro aHayimza, JI.:
Xumus, 1984

7.Amenmua  B.I'. Xumuueckwe METOIbI HMJIACHTH(PUKAIMH W  IOTYKOJIUYECTBEHHOTO
JKcIIpecc-onpeenenus seuecTs. Binagumup. U3n-so Bal'y. 2001.

8.AMenuH B.I'. Ananurrueckas xumusi. MeTonuueckue yka3zaHus K JIaOOpaToOpHbIM
pabotam. Bmagumup. U3n-so Bal'Y. 1998.

0) 10MOJTHUTEIbHAS

1.KpemkoB A.I1. OCHOBBI aHATUTHYECKON XUMHH, B 2-X ToMax, M.: Xumusi, 1972

2.1IBaprienbax I',dmamka I'., Kommiekconomerpuueckoe TutpoBanue, M.: Xumus, 1984

3.bok P. MeToss! paziioxeHusi B aHanuTudeckon xumun, M.: Xumus, 1984

4 Jlypse }0.}O. Ananutrnueckass XMMHUs IPOMBIIUIEHHBIX CTOYHBIX BOA. M.: Xumus, 1984

5.bynaroB M.WM., Kamuukun W.II. IlpakTHueckoe pykoBOACTBO MO (HOTOMETPHUUECKUM
MeTodaM aHaiuza. JI.:Xumus, 1986.

9.2. UnTepHeT-pecypchbl

http://c-books.narod.ru/pryanishnikovl 2 _1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NogakrowdhE


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

9.3. IIporpammHoe o0ecnieyeHue

YHauBepcutrer o0ecredeH HEOOXOMUMBIM KOMIUIEKTOM JHUIICH3MOHHOTO U CBOOOJHO
pacIpoCTpaHIeMOro IPOrpaMMHOT0 00ECIICYCHHSI, B TOM YUCJIE OTCUYSCTBEHHOTO IMPOU3BOJICTBA.
Kaxxnprii oOyyaromiuiicsi B Te4eHHUE BCEro Meproja o0ydeHus o0ecredeH MHIUBUyaTbHbIM
HEOTPAaHWUYCHHBIM JIOCTYIIOM K JJICKTPOHHOW HH()OPMAIIMOHHO-00pa30BaTeIbHON  Ccpejie

yHUBEpcUTeTa U3 J1000i TOuKH,

B KOTOpOM uMeeTcs JOCTYH K HH(POPMAIMOHHO-

TGHGKOMMYHHK&HHOHHOﬁ CECTH ((I/IHTepHeT)) KaK Ha TCPpUTOPUH YHUBEPCUTETA, TAK U BHC €C.

YHuBepcutrer obecrneueH CIEeAyIOIUM KOMIUIEKTOM JIMLIEH3MOHHOTO MpOTrpaMMHOIO

obecneueHus.

1. Jluuen3noHHOE MporpaMMHOE obecrieueHre, ucnonbzyemoe B Marl'y

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

Microsoft Windows 7
Microsoft Office 2007

Antusupycnoe [10 Eset Nod32
CrpaBouHo-nipaBoBasi cucrema “KoHcynbTaHt”
CnpaBouHo-TipaBoBas cucrema “I'apant”

[Iporpammusiii kommieke MMUC “Busyanbnas Ctynus TectupoBanus™

Hap;my C TpaAUIUOHHBIMU HU3AAHHUAMH CTYACHTBI MU COTPYAHUKH HMCIOT BO3MOXHOCTb
MOJIB30BATHCH BJICKTPOHHBIMHU IMOJTHOTECKCTOBBIMHA Oazamu JaHHBIX:

Tabnuuya 9.1.

Ha3Banue pecypca

CcebLika/noctyn

OnekTpoHHass Oubimoreka oHmaiH «EguHOe OKHO K

00pa30BaTEJIbHBIM peECypcaM»

http://window.edu.ru

«ObpazoBaTenbHbIi pecype Poccuny

http://school-collection.edu.ru

@enepanbHblil  00pa3oBaTEIbHBIA MOPTAL:  YUPEKACHUS,
nporpammsl, cranaaptel, BY3b1, rectol EI'D, A

http://www.edu.ru —

denepanbHbIl IEHTP HHOOPMAIMOHHO-00Pa30BaTEIBHBIX
pecypcoB (DPLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA".
O6u0IMOTEeKa TEXHUYECKOTO By3a

DJIEKTpOHHAS

http://polpred.com/news

NznatenbecTBO «JlaHbY. DnexTpoHHO-OubIMoTeunas | http://www.studentlibrary.ru -
crcTeMa

Pycckas BupTyasibHas OHOIHOTEKA http://rvb.ru —

W3 narenscTBO «JIauby. DnexkTponHo-oubaroTeunas | http://e.lanbook.com -
cucTeMa

ExenenenpHuk Hayku u oOpaszoBanus IOra Poccumn
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayynas snektponHas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexkTpoHHO-0nbmmoreyHast cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHpopmMuo»

http://www.informio.ru

HH(bOpMaHHOHHO'HpaBOBaH cucreMma «KOHCYJ’IBT&HT-HJ’IIOC»

CereBas Bepcus, IOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'y

HNudopmannonno-mnpaBoBas cucreMa «l'apant»

CereBast Bepcusi, IOCTYyIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'y

DnexTpoHHO-0nOIHMoTeuHast cuctema «HOpaitm»

https://www.biblio-online.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPHAJILHO - TEXHUYECKOE OBECITIEYEHUE
JUCHUTIUHBI

1. Teopernueckuit Kypc.JEKIMH: MPE3EHTAUHU (JUCK)
2. TlpakTukym

1. Bechbl aHanuTHYECKHE, TEXHUYECKUE.

2. Crextpodoromerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcriepT, AKBUIIOH.

5. AToMHO0-a0copOionHbIi criektpomeTp «KBant Z-3TA» ¢ mporpaMMHBIM 00eCTIeYeHHEM U
Ha0OPOM JIaMII.

6. 'azoBbIit xpomarorpad «Kpucrtamm» ¢ JeTeKTopaMu MO TeIIONPOBOIHOCTH, HIEKTPOHHOMY
3aXBaTy U KaWUISIPHBIMHU KOJIOHKAMH.

7. O6opynoBaHue Jisl TOHKOCJIONHON XpomaTorpaduu.

8. UK-cniexkTpomeTp.

9. MepHas nocyza, CTYNKH JIJIsl IpOOOMOATOTOBKY U3 araTa U SIIMbI, YalllK, TUTJU U3 TUIATHHBI,
KBapla, CTEKJIOYIJIepoia.

10.IlenTpudyra.

11. METOJUYECKHUE YKA3AHUS JUISI OBYUYAIOLIUXCSI IO
OCBOEHMIO JUCIUILIUHBI

JucuumniuHa «AHATUTAYEeCKas XUMHUS» HarpaBjieHa Ha ¢GopMupoBaHue kKomrereHmil: YK-
1, TIK-5, TIK-6.

[IpomerxyTouHast aTTecTalus IpeanoaaraeT 3adeT U HK3aMeH.

[Ipuctynas Kk U3y4yeHUIO TUCIUIUIMHBI, HEOOXOAMMO B TEPBYIO OY€pelb O3HAKOMMTHCS C
coJiep>kaHueM padoueid mporpammbl quctrinHel (PITT).

Jlexuuu UMEIOT 1eNbI0 JaTh CUCTEMaTHU3MPOBAaHHbBIE OCHOBBI HAYYHBIX 3HAHUH.

[Tpu n3yyennn u npopaboTKe TEOPETUYECKOTO MaTepraga HEeoOX0AUMO:

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUHM MAaTEpHUall U JOMOJHUTBH €ro C
y4€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEPATYypPHI;

- IpPHU CAMOCTOSITEIPHOM H3Y4YEHHM TEOPETHUYECKOW TEMbl CJeJaTh KOHCIEKT, HCIOIb3Ys
pexomenaoBanusle B PIIJ[ nuTepaTypHble MCTOYHMKM M pecypchbl  HH(POPMAIMOHHO-
TEeJIEKOMMYHUKAIIMOHHOM ceTh « HTepHET»

- TIPY TIOJTOTOBKE K MPOMEKYTOUHOM aTTECTAllMU MO0 MOAYJIIO UCIIOIB30BaTh MaTepuaisl (hoHIa
OLICHOYHBIX CPEJCTB.

JlabopaTopHble 3aHATHS TPOBOASATCS C IENbI0 YIIYONGHUS U 3aKperUieHUs 3HaHUM,
MOJIYUEHHBIX Ha JIEKIUSAX U B TMPOIECCE CaMOCTOSATEIbHONW paboThl HaJ HOPMATUBHBIMHU
JTOKYMEHTaMH, YUeOHOH 1 HAyYHOI TUTEepaTypOil.

[Ipu moAroToBKe K 1a0OPATOPHOMY 3aHITHIO HEOOXOAUMO:

- U3Y4MTb, IOBTOPUTH TEOPETUYECKUI MaTepUall 110 3aJaHHON TEME;
- IIPY BBINIOJIHEHUH JIOMAITHUX PACYETHBIX 33/laHUN, U3YUUTh, IOBTOPUTH TUIIOBBIEC 3aaHUs,
BBINOJIHSIEMBIE B ayJUTOPHH.

Pexomenganuu 1o padore ¢ HAYyYHOU U Y4eOHOM JUTEepaTypoil

PaGora ¢ yueOHOI 1 HAy4IHOI TUTEPATYPOH SABISICTCS TIIaBHOU (hOPMOI CaMOCTOATETHLHON
paboTel U HeoOXoauMa NpPU MOATOTOBKE K YCTHOMY OINPOCY HAa CEMHUHAPCKHUX 3aHATUAX, K
MOJYJIBHBIM KOHTPOJIBHBIM paboTaMm, onpocy, 3auery. OHa BKJIIOYAET NPopadOoTKy JEKIMOHHOTO
Marepuanga — HM3y4Y€HHE PEKOMEHIOBAHHBIX MCTOYHUKOB U JIUTEPATyphbl IO TEMATHUKE JICKLIMM.
KoHcnekt nexkuuu 1oikeH coaepxkarbh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIPOCOB JIEKLUHU,



NPEUIOKEHHBIX TpernojaBaTeaeM cxeM (IpH HMX JAEMOHCTpalMK), OCHOBHBIX HCTOYHHUKOB M
JUTEPATYPHI TI0 TEMaM, BBIBOJBI TI0 KKIOMY BOIpocy. KOHCTEKT JomKeH OBITh BEIIOJHEH B
OTAeNbHONU TeTpanu mo mpeamery. OH J0KeH ObITh aKKypaTHBIM, XOPOIIO YWUTaeMbIM, HE
COJZIEPXKATh HE OTHOCSIIYIOCS K TeMe HH(OPMAIIHIO WA PHCYHKH.

KoHcnekTbl HayqHOH TUTepaTyphl IPH CAMOCTOSTEIBHOM MOATOTOBKE K 3aHATHSAM JIOJKHBI
OBITh BBITIOJHEHBI TAaK)K€ aKKypaTHO, COAEP)KaTh OTBETHI HA KaKIBIH MOCTABICHHBIA B TeMe
BOIPOC, HMMETh CCBUIKY Ha HCTOYHHUK HH(pOpManuu ¢ 00s3aTeNbHBIM YKa3aHUEM aBTOpa,
Ha3BaHUS W TONA W3JaHMS HCIOJIB3yeMOW HAyYHOH JmTepaTypbl. KOHCHEKT MOXeT OBITh
OTIOPHBIM (COJEPKATh JIUIIb OCHOBHBIE KJIIOUEBBIE MO3UIIUH), HO TIPU 3TOM IMO3BOJISIOLINM /1aTh
TIOJTHBIN OTBET TIO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONPEICISETCS CaMUM
oOyuaronumcs.

B nmporiecce paboThl ¢ yueOHON U HAyYHOH JTUTEPATYpOi 00YUaIOMIUNACS MOXKET:

- JleNaTh 3allUCH IO XOJAY YTEHHs B BHUJAE IMPOCTOrO WIM Pa3BEPHYTOTO IUIaHa (co3JgaBaThb
MepeYeHb OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B ICTOUHUKE);

- COCTaBJATH TE3UCHl (LUTUPOBAHME HamOOJIee BaXKHBIX MECT CTaThbU WJIM MOHOrpaduu,
KOPOTKOE M3JI0)KEHHUE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTALIMH (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).



Paboyast mporpaMma IUCHUITUHBI «AHAIUTHYECKAs XUMUS» COCTABICHA B COOTBETCTBUU C
tpeboBanusiMu OI'OC BO mo crnemmansaoct  04.03.01. «Xumust (ypoBeHb OakajiaBpuaTa),
YTBEPXKICHHOTO NMpHKa3oM MuHuCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit denepanyu ot
17 wmrona 2017 r. Ne 671

IIporpammy cocrasuiia

TOTIEHT Kadeapbl XUMUHU Nuapkuena 3.1.

PaGouas mporpamMma yTBepKIeHa HA 3acelaHuu Kadeapbl XUMUU

[Ipotokon 3acemanust Ne 8 OT « 22 » ampensd 2026 r.

Pabouast mporpamma o1o0peHa yue6GHO-METOJMUECKUM COBETOM

XHUMHKO-OMOJIOTHYECKOTO d)aKVJ'IBTeTa

[Tporokon 3acenanust Ne 6 oT « 28 » anpens__ 2026 r.




CaeieHns 0 nepeyTBep:KIeHUN MPOrPaAMMbl HA 0O4YepPeAHONH Y4eOHbIN roJl U PerucTpaunu
M3MEeHEeHHUH

VueOnrbIi Pemenne BHecenHble M3MEHEHHUS Iloammce 3as.
roJ Kageapsl kadenpoit
(Ne mpoTtokorna,
Jiata)




